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October 15, 1997

U.S. Environmental Protection Agency
75 Hawthorne Street

San Francisco,

Re:

Dear Lewis:

CA 94105

BPQU Perchlorate PRPs
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33 NEW MONTGOMERY TOWER
NINETEENTH FLOOR
SAN FRANCISCO, CALIFORNIA $4105-978|
TELEPHONE (415) 512-4000
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FREDERICK B. WARDER, JR.
(19324972)
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€ LEROY TOLLES
{RETIRED}

WRITER'S DIRECT LINE

213-683-9119
213-683-5119 FAX
taftpr@mto.com

FEDERAL EXPRESS

Enclosed are several National Archive documents that relate

to the disposal practices of perchlorate at Day & Night
Manufacturing Company at its Azusa facility during the Second

World War.

Ordnance Safety Manual No.

These include:

involving regulations governing the manufacture,

loading,

7224, dated December 1,
storage,
and handling of military explosives and ammunition at

1941,

establishments of the Ordnance Department, U.S. Army.

1942.

18,

2, 1944,

1945.

War Department Technical Manual No. 9-1900 dated July 3,

War Department Technical Manual No.
entitled Ammunition Inspection Guide.
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The Ordnance Department of the U.S. Army maintained tight
control over the safe operations of all ordnance establishments.
Paragraph 6 of the Ordnance Safety Manual proscribes:

“The Chief of Ordnance exercises general supervision over
the safety of ordnance establishments. He prescribes
general and certain special safety regulations to be applied
in manufacturing, loading, storing, handling, shipping, and
maintaining explosives and ammunition.”

Paragraph 6b, provides:

“The commanding officer of an ordnance establishment is
solely responsible to the Chief of Ordnance for the safety
of his establishment. He will enforce the mandatory
provisions of this manual and will be guided by the advisory
provisions.”

Paragraph 6c, provides:

“At each establishment, a safety officer will be appointed
by the commanding officer. The safety officer should be the
supervisor of safety at the establishment, and is
responsible to the commanding officer for the enforcement of
all safety regulations and standards, but has no authority
to waive or alter any of the provisions of this manual.”

The manual contains provisions on the manner in which various
explosives are to be destroyed. With respect to pyrotechnics, it
states in paragraph 661:

“Pyrotechnics, except parachute flares and photoflash bombs,
will be destroyed by burning in a pit in a manner similar to
that proscribed for primers. Parachute flares will be
destroyed by burning on the ground in the open. Individual
flares should be separated by a distance of at least 4 feet
and placed on top of a layer of combustible material. After
lighting the train of combustible material, personnel should
take cover or withdraw to a safe distance. Photoflash bombs
will be destroyed as prescribed in paragraph 66e for
artillery shell.”

Paragraph 66e states that if no artillery range is available,
then:

“The projectile to be destroyed is placed on its side in the

pit and the required number of demolition blocks as .
prescribed in the following table will be placed in intimate

[403009.5]
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contact with the side of the projectile and held in position
by earth packed around the projectile.”

It is then detonated.

- The safety manual also proscribes the method for handling
the various materials that go into specific ordnance. 1In
Paragraph 153, the safety manual states:

“Photoflash bombs are loaded with flashlight powder, which
is similar to black powder as to hazards in handling and
storage.”

Detailed instructions are given on the handling of black powder.
Paragraph 74g provides:

“If black powder is spilled on benches or floors all work
will be stopped until the powder has been removed and the
explosive hazard of any remaining dust or fine particles has
been neutralized with water.” Emphasis added.

Paragraph 74h goes on to provide:

“Rooms or buildings in which black powder is handled will be
inspected frequently for the presence of black-powder dust;
and all such dust will be immediately removed with water.”
Emphasis added.

In May of 1943 an explosion took place at the Day & Night
facility which killed three people including and Ordnance
Department inspector. Following a report on the explosion, a
recommendation and order was entered with respect to the facility
by the Chief of Ordnance on August 21, 1943. The Recommendation
described the materials involved in the accident as follows:

“Several drums of waste paper and sweepings, approximately
three hundred (300) pounds of rejected photoflash mixed
composition (in two 52-gallon drums) were involved. This
composition was rejected because the potassium perchlorate
had become wet during shipment to the facility, and caused
excessive 'balling' in the composition mixing process.”

The order of the Chief of Ordnance was:
“ Destruction of M 46 Photoflash Bombs should be
accomplished by competent personnel in a manner prescribed

in Ordnance Safety Manual No. 7224, paragraph 66 e. The
loose composition should be destroyed by burning in

{403009.5])
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accordance with paragraph 66 a in quantities of five pounds
or less each if practicable.

By order of the Chief of Ordnance:”

Paragraph 66a deals with black powder, whose handling, as noted
above, was considered the standard for photoflash powder. This
- paragraph states:

“The safest method of destroying black powder is to dump it
into a stream or body of water; but if no suitable body of
water is convenient, it may be burned. 1In opening
containers, safety tools only will be used. The contents of
one container only will be burned at one time. The powder
must be removed from the container and spread out on the
ground in a trail about 2 inches wide. Care being taken that
no part of the trail parallels another part at a distance of
less than 10 feet. A train of inflammable material, such as
excelsior, should be used to ignite the powder. Emptied
containers will be washed out, as serious explosions have
occurred with supposedly empty black-powder cans.”

A copy of the recommendation and order is attached to this
letter.

There are several conclusions that can be drawn from the
Ordnance Safety Manual at Day & Night. 1) After August 1943, Day
& Night was under direct orders from the United States to burn
its waste photoflash materials on the ground. 2) Waste flares
were burned on the ground. 3) The appropriate practice for
minimizing the constant danger of explosions in the work spaces
was to wash the areas down with water. At that time, there was
no sewer connection to these properties. As a result, all wash
water would have been released on the ground. Based on the 1945
site map that we sent you earlier, it would appear certain that
the large mixing areas, bounded by revetments, on the Day & Night
property, were regularly washed down with water to avoid the
accumulation of perchlorate and the other explosive ingredients
for flares and photoflash bombs that could create a safety hazard
to personnel. :

The burning practices in open pits are consistent with all
we know about how Aerojet handled perchlorate. As reflected in
the Aerojet 104 (e) response, the burn area was regularly washed
down with water after a burning both to avoid grass fires and to
assure that a later burn did not put new material on top of old
embers that could endanger personnel. Moreover, washing down
with water was the best method to make sure that unburned

[403009.5]
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material did not accumulate on the burn site. Undoubtedly these
practices were similar for both companies. '

If you examine the other Technical Memoranda which are
enclosed, you will find that they are totally consistent with the
Safety Manual on the manner in which flares, photoflash bombs and
waste materials were to be handled and/or destroyed. An even
more detail description of how black powder was to be burned is
found in TM 9-1904 at pages 773-74, and how flares are to be
burned on page 775.

Based on materials sent you earlier, Day & Night had a
number of rejected flares since the initial product
specifications contained defects. Moreover, it is clear the
dangers in the workplace to personnel from perchlorate were
constant. On April 25, 1945, Day & Night was admonished to
engage in better housekeeping “such as the removal of scrap
material.” I have included the historical report for the third
quarter of 1945 which includes the following report after an
inspection on July 11, 1945:

“On 11 July, while T. H. Trask was visiting Day & Night
Flare Corp., it was discovered that a very dangerous
practice was being followed in their pressroom. Excessive
amounts of waste powder were being accumulated and minor
detonations were occurring when the molds were struck with a
metal tool to knock the center plugs back into position
after the ejection operation.”

On July 17", conditions were improved “‘but even so housekeeping
and maintenance were found to be very poor.” The same quarterly
history refers to the fact that several hundred pounds of waste
flare composition and waste flares had been accumulated, all of
which were then destroyed by Day & Night. At the end of August
1945, the company had 20,000 rejected aircraft signals to be
destroyed. T. H. Trask is reported as saying: "It is expected
that this material will be disposed of together with the
termination inventories of hazardous material at Day & Night.”
We have to presume, Day & Night followed the safety manual and
the directions of the Chief of Ordnance.

It is thus apparent that the disposal of materials and the
requirement to keep facilities clean contributed resulted in a
very substantial amount of perchlorate being either washed down
at the plant and flushed to the ground or burned in the Kincaid
Pit.

Based on the foregoing, it is apparent that Day & Night was
a large contributor of perchlorate to the soil and ultimately the

[403008.5]
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groundwater at the Kincaid Pit and at its facilities. This is
clear evidence of “spills.” It is also clear that the method of
disposal was ordered by the United States.

Any contingent liabilities of Day & Night were clearly
assumed by both United Technologies and Dresser Industries. As
noted in prior letters, Dresser acquired Day & Night in April
1945 and the assets of Day & Night's continuing business,
including its defense business, were later acquired by Carrier.
The remaining net worth and contingent liabilities of Day & Night
were dissolved into Dresser Industries.

One final argument which I made to you over the phone
relates to your concern that there was no evidence of a “spill”
by Day & Night. We obviously disagree, especially with the new
evidence established by the safety manual. Nonetheless, in
selecting prior PRPs, EPA did not require that it be shown that
successive owners of a contaminated site each be shown to have a
proven spill before being named as a PRP. It has been enough
that they all are shown to have used the chemical. Thus, at the
Valspar site, EPA has named Mobil, Valspar and Martin Marietta
even though, to my knowledge, spills were not shown by each PRP.

While we have not yet come up with your eye witness, we
believe we have provided sufficient evidence to name Day & Night
and its successors as PRPs.

Sincerely,
; &

Peter R. Taft

PRT:mlp
Enclosure

[403009.5)
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1. Purpose.—a. This mannnl ix published for the information and
guidance of all Ay personnel having (o do with anmunition.
Those responsible for the handling of smmunition shonld become
thoronghly familiar with its provisions.

b. The requirements of this nmnunl ave applieable to all Army
posts, enmps, and other stalions, excepl orduance establishments
mnder the direct control of the Chief of Ordnance; where the re-
quirements of the Ovdunnce Safety Manual (0. 0. Form 7224) will
govern,

2. Scope.—Tha information contnined herein is of n general tech-
nical nature, Tt concerns the severnl types of nmmunition, their gen-
eral characteristics, menns of identifiention, enre in handling and wse,
stornge amd mnintennuce, surveillnnee amd geading, packing and
wmarking, shipping, and the destruetion of duds and unserviceable
ammunition,  Further informntion concerning specific types of am-
munition is contained in ‘Technienl Manunls and Field Manunls deal-
ing with the weapon in which the ammunition is used, or, in the
enso of ammunition such ag bombs nd grenndes which do not re-
quire & weapon, this information is contnived in ‘Technieal Manunls
pertaining to these types. '

3. References.—Iublications contnining ndditional informnation,
referred (o in the text, and other pertinent references ave included
in appendix 11L ‘
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Srcron 11

GENERAL DISCUSSION
. Taragraph
Qeneral.. ... e~ ———————————————— 4
Namencinture - L]
Classifiention__ oo .. - - 0
Identification - - ——— 7
Iaintiong nod markIng e e e e 8
APRINE . e e e cemecm e — e e ———— o ——— e oo 1]
Priority of issue. .. 10
Uare and premervation 1
PI'ncking and marking for shipment 12

4. General.—a. The torm “ammunition” as used heroin, nnless
othorwise limited, will be understood to include all military ammuni-
tion and components thereof. It applies to missiles dropped or
thrown by hand, and pyrotechnics, ra well as projectiles propelied by
« charge of powder. ‘ '

b. Depending upon ita general charactoristics and methods of use,
ammunition is grouped into the following basie types:

(1) Siall-arms ammmnition—cartridges and shotgun shells used
in small-arms weapons, ‘

(2) Grenades—explosive and chemical missiles thrown by hand
ar projected by rifles, guns, or special projectors.

(3) Antitank mines—explosive mines usually laid in advance posi-
tions as protection ngninst mechanized attack,

(4) Mortar ammunition—explosive and chemical ammunifion used
in mortars commonly known as trench mortars.

(5) Artillery ammunition—explosive and chemicnl ammunition
used in cannon of all calibers. -

(6) Bombs—explosive and chemical missiles designed for release
from nircraft. '

(7) Pyrotechnics—ammunition designed to produce brilliant or - °

colored lights for illumination-or signaling.

5. Nomenclature.—Standard nomenclature is established in order
that each of many items supplied by the Ordnance Department
may be specifically indentified by,name. These names are published
in Standard Nomenclature Lists (SNL’%). The nomencinture for
smmunition itoms is published in SNI, gronps P, R, 8, and T.
For all purposes of record, the use of this nomenclature is manda-
tory. Standard nomenclature is used hercin in all references to
specific items of issue, Iixamples of representative nomenclaturo
aro—

Snrtridge, ball, ealiber .30, M2,
.Shell, fixed, HEE, M41, with fuze, PD, M48, 76-mm gun.
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Shell, semifixed, HE M4, with fuze, PD. MA8, T6-mm pnck
howitzer M1 and MINL

Shell, 1ME, MU, unfuzed, 155-mm howitzer (ndapted for
fuze, P, M51 or MA5. with booster M21),

Charge, propelling, MU (green bag), 156-mm  howitzer
MIn17-18, )

Bomb, demalition, 100-pound, M30, unfuzed (adapted for noso
fuze M103 and tail fuze MIOOD or MI108),

6. Classification.—a, Annumition is clnssified necording to use
as rervice, practice, blank, or drill.  Ammunition may also be classi-
fied according to the kind of filler, ns explosive, chemienl, or inert.

b. Service ammunition i that which is used for effect, Such
ammunition (expect. amall-nrms ammumition) usually has a high
explosive or chemicenl filler.

e. Practico ammunition is provided for training in marksman-
ship. This type mny have n small quantity of low explosive filler
to serve as a spotling charge, or  the filler mny be inert.

d. Blank ammunition is provided for salwting purposes and for
similnted fire. Tt has no projectile.

e. Drill or dummy ammunition is used for training in handling
and loading (service of the picce), and similar purposes. It is com-
pletely inert.

7. Identifiention.—a. General.—Every item of ammunition is
completely indentified by the painting, marking (which includes the
ammunition lot number), and accompunying dntn cards or tags.
For purposes of record the standard nomenclature of the item, to-
gether with its lot number, completely identifies the ammunition,
Included in both the marking and the standard nomenclature are—

(1) A brief description of the |_)pc or suitnble abbreviation
thereof.

(2) Chaliber, weight, or size.

(3) Model designation,

(4) Where required, such additionn] information as the model
and {ype of fuze, the model of the eannon in which the item is fired,
the weight of projectile for which n separate londing propelling
charge is suited, ele. '

(B) The lot number is marked on the ammunition but is not a
part of the nomenciature, Iowever, when referring to specific am-
munition, it is necessary to mention the lot number ns well as the
standard nomenclature, _

b. Maodel—To distingnish a particular design, a model designa-
tion is nmsigned at the time the model is clnssificd ns an adopted

| TM 9-1000
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type.. This model designation becomes an essentinl pnet of the
stindnrd nomenclnture and is included in the mnrking on thoe item,

Prior to the World War, the year in which the design was adopted,

preceded by an M, was used as the model designation, for example,
M1906. From the World War until July 1, 1025, it was the practice
to assign mark numbers. The word “Mark,” nbbreviated “Mk.,”
was followed by a roman numeral, for example, shell, HE, Mk. 111
The first modification of a model was indicated by the nddition of MI
to the mark numbor, the second by MI1I, ete. ‘The present system of
maodel designntion consists of the letter M followed by an arabic
numeral, - Modifications aro indicated by adding the letter A and
appropriate arabic numerals. Thus M2A1 indicates the first modi-
ficntion of an item for ‘Wwhich the originnl model designation was
M2. Certain items standardized for use by both Army and Navy
aro designated by the letters AN preceding the ‘model designation.
for example, AN-M100A1, AN-Mk. 19,

o. Ammunition lo¢t number—When ammunition is manufactured
an ammunition lot numbes, which becomes an essential part of the
marking, is assigned in accordancoe with pertinent specifications, This
lot number is stamped or marked on every item of ammunition unless
the item is too smali, on all packing contnmera, and on the accompany-
ing ammunition dutu card or tag. It is required for all purposes of
record, including reports on condition, functioning, and accidents in
which tho ammunition is involved. To provide for the most uniform
functioning, all of the components in any one lot are manufactured un-
der as noarly identical conditions as practicable. For example, in the
case of fixed ammunition, all of the rounds in any one lot consist of—

* (1) Projectiles of one lot number (one type and one weight zone).

(2) Fuzes of one lot number.

(3) Primors of one, lot number,

(4) Propellent powder of one lot number.

d. Ammunition data card.—A 8- by B8-inch card printed with
pertinent information and data concerning the item and its com-
ponents, known as an ammunition data card, is packed in each packing
box with the ammunition or, in the case of bundle packing, in each
fibor container. Whon required, nssembling and firing instructions
aro printed on the roverse side of the card. On recent shipments, the
datn cards are not packed with the ammunition and only a limited’
quantity are forwarded with the shipping tickets.

8. Painting and marking.—a. Painting—Ammunition is
painted to prevent rust and to provide, by means of color, a roady
menns of identificntion as to type. The color schemo is as follows:
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(1) For other than bombs and small-arms nmmunition::

Tupe Rease color : Marking
High explosive______. Yoellow . e Binck
Low explosive.___... (T Biack
Chemienl_ ... Grayoooo__ Green, red, yellow, or purple,
according to kind of filler
Practice. ocooooooeos Blue oo White
Dummy (inert)-..... Black oo eeeeeeee White

(2) For bombs, the color scheme has been the snine ag nhove, A
now color scheme has been ndopted nnd bombs of recent. manufucture
and those to be stored in the open (except chemical bombg) will be
printed olive drab, lustertess, with 1-inch colored hands appearing at
the nose and tail ends of the bdy and a %-inch interrapted band at the
center of gravity, The color of the bands will be as follows:

Bombs containing a high-explosive filler (demolition,
general purpose, fragmentation) oo Yellow

Practice. oo eeeee, Blua

Driltorinert .. Black

Chemical bombs will be painted gray and marked in accordance with
the old color scheme.

(3) For small-arms ammunition, enrtridiges do not require paint-
ing. The packing hoxes, however, ave painted brown with marking
in yellow, and have a distinetive color band, ns follows:

Tupe ftand

Ball Red

Blunk Blue
Dummy Green
Gunrd Orange
(allery practica , Brown
Higth-pressure fest Yellow

Tracer Green on yellow

Blue on yellow
Yellow, ved, green
(3 stripe band)

b. Marking.—'The marking stenciled or stamped on the nmmuni-
tion and on its pncking containers inchudes all information necessary
for complete identifiention. Further information concerning paint-
ing and marking will be found under the specific type in chapter 2
and in seetion IV, chapter 3,

9. Grading.—a. Ammunition is manufactured to rigorous speci-
fications and thoroughly inspected and tested before acceptance.

Armor-piereing
Ball and tracer

TM 9-1800
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Tn accordance with the results of these tests, ench lot of ammunition
is nssigned a grade. Ammunition in storage is periodically retested
to insure that its characteristics have not changed. 1f changes have
occurred, the ammunition is regraded.

b. Ench lot of small-arms ammunition is graded primarily on the
qualities which make that lot especially suitablo for use in a par-
ticular class of smnll-arms weapons. Sce Ordriance Field Service
Bulletin No. 3-5.

¢. Ench lot of ammunition other than small-arms is graded s a
result of surveillance tests. Sce Ordnance Field Service Bulletin
No. 3-1.

10. Priority of issue.—a. Subject to spocinl instructions from
the Chief of Ordnnnce, ainmunition of appropriate type and model
will be used in the following order: limited standard, substitute
standard, standard.  Within this rule, ammunition which has had the
longest or lenst favorable stornge will be used first. Among lots of
equnl nge, priority will be given to the smallest lot.

b. To prevent the building up of excess stocks in the field, transfers
may be arranged within the corps area if no stock of approprinte
grade for immedinte use is on hand.

¢. Priority of issue for lots of small-arms ammunition is established
by the Chief of Ordnance and published in Ordnance Field Service
Bulletin No. 3-8, or in special instructions.

d. Further dotmlw will bo found in the Ordnance Field St.rwco

Bulleting, Series 8, and in AR 775-10.

11. Care and preaervutlon.-—-a In order to keep anununition in
a servicenblo condition, ready for immediate issue and use, due
consideration should be given to the following:

b. Ammunition should be stored in the original containers, in & -

dry, well-ventilated place, protected agninst the direct rays of the
sun aud other sources of excessive heat,

6. Ammunition and its containers should be kept clean and dry and
protected from damage.

d. Components of ammunition should not be disassembled without
specific authorization,

¢. Sealed containers should not be opencd nor protective or safoty
devices removed until just before uso,

f. Ammunition prepared for firing but not fired should be returned
to its original packing and appropriately marked. Such ammuni-
tion should he used first in subsequent firings in order that stocks of
opened packings may be kept at a minimum,

- 12. Packing and marking for shipment.——a. Ammunition is
packed and marked in accordance with pertinent specifications and

drawings.
”
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b. Packings for ammumition are designed to withstand all condi-
tions ovdinarily encountered in handling, storage. and trnnsportation
and Lo comply with Interstufe Commerce Commission regulations.

. Murking includes all information required—

(1) For complete identifiention of contents,

(2) By the Inferstnte Commeree Commission for ghipping, in-
cuding addresses of consignor and consignee and shipping desigon-
tion of the contents,

d. Further information concerning pneking nnd mnrking is con-
tnined in section 1V, chapler 2.

Seeron 111
PROPELLANTS
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13. General.—Explosives of one kind or another ave o fundamental
part. of all ammunition.  For military purposes, explosives are di-
vided into two basic groups, prcqwllnms and higgh explosives.  One of
the chief differences between these gronps is the mpidity with which
the explosion ocenrs.  Propellants explode at n relntively slower rate
than high explosives. ]lu:h explosives defonnte almost instantane-
ously. Dropellants comprise those explosives which are used prinei-
pally for propelling projectiles from fnne, They are deseribed in
this section. Iligh explosives comprise those used principnlly ns
filler or bursting charge for explosive components such s projectiles,
bombs, and grenndes, and lso those used as initintors.  They are de-
geribed in section 1V, Further informntion concerning propertics,
methods of manufacture, ete., will be found in TN 9-2000.

14. Explosive trnln.—-A series of explosives heginning with o
small amount of sensitive explosive and terminating with a lIarge
amount of comparatively insensitive explosive is termed an explosive
train.  In general there nre two such trains, the propelling charge
explosive train and the bursting chinrge explogive train.  The propel-
ling charge explosive trnin usunlly consists of primer, igniter or

8
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igniting charge, and propelling chnrge. Thus a spit of fire from a
sl quantity of sensitive explosive (the primer) is transmitted and
intensified (by igniter) to the end that a Inrge quantity of relntively
insensitive explosive (the propolling charge) burns in the mauner
required to project the projectilo properly.  In some instances, such
as smull-nrms eartridges, where the propelling charge is relatively
smnll, the ignitor i8 not required. ‘The bursting charge explosive
train is deseribed in section 1Y, T

15. Classification.—All explosives currently used ns propellunts
havo a nitrocellulose bunse and are commonly known s smokolens
powders.  Vnarious organio or inorganic substances are added to the
nitrocelluloss bnse during manufacture to give improvod qualities for
specinl purposes. Theso powders are distinguished by such terms as
double-base powder; flashless-nonhygroscopic, 'NH; and nonhygro-
scopic, NH; as well as commercinl trade names or symbols. A
straight nitrocellulose powdor is known as pyro powder. Blnck pow-
der ns a propellant has been ulm«mt completely superseded by smoke-
less powder.

16. Smokeless powder.—-a. Characteristics.—Smokeless powder
is not entirely sinokeless and it is not a powder. 1t is manufactured
in the formn of finkes, strips, pellets, or perfornted eylindrical grains.
The cylindrical grains are made with varying dinmetors and lengths.
The critical dimonsion is the web size, that is, tho averngoe thickness
of the powder between the perforntions. In color, the grains vary
from a hght ambor to & deep brown or black, Figure 1 illustrates
typical graing, Strip powder mny be used ns a sntisfactory substitute
for perforated cylindrical graing in time of emergency.

b. Burning-action.—Unconfined smokeless powder burns like cellu-
loid with little ash or smoke, but when confined its rate of burning
increnses with tompernture and pressure. Figure 2 shows the manner
in which the grains burn,

e. Solvent—Smokeless powder is manufactured to contain in the
finished graing a definite amount of solvent (an ether and nleohol mix-
ture). If there is a marked. change in the amount of solvent, a
change in ballistic properties will result. Powder must bo carefully
protected agninst high tomperatures, moisture, and changes in tem-
perature.  To guard ngainst changes due to such conditions, sioke-
less powder is always packed in airtight containers,

d. Use—Nitrocellulose smokeless powder is used as the propel-
lant for small-arms and Iarger ealiber ammunition. The perforated
form of grain is the one most commonly used in United States
military powders. Single perforated grains are used for small arms,
minor caliber cannon, and certain howitzers. D’owders with seven
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perforations are used for lrger ealiber weapons.  See figure 3 for
examples,

17. Pyro powder (siranight. nifrocellulose powder).—For many
years the standnrd powders in service wers of the stenight nitro-
cellulose type. Commonly referred to as pyro powder or pyrocel-
lulose, it is now lnrgely used as a substitute standard for the I'NH
and NIT powders. A disadvantage is the production of muzzle flash
fn firing. It is nlzo hygroscopic and,hns relatively low potential.

18. Double-base powder.—The term double-hase powder has
been applied to powders contnining both nitrocellulose and nitro-
glycerin, the nitroglycerin serving to increase the potentinl.  Small
percentages of inorgnnic salts nre often added, rerving to reduce
flash and mnke the powder more ignitible, Ballistito is & typical
nitroglycerin powder and is used in 12-gnge shotgun shell and in
8-inch mortar ammunition,

19. FNH and NH powder.—Flashless-nonhygroscopic (FNH)
powders are mixtures of nitrocellulose and other materials which
are ndded in order to cool the products of combustion, thereby re-
ducing the flnsh. . There added materinls nlso reduce hygroscopicity,
that is, tendency to absorb moisture. They are used in propellants
for most gung and howitzers of 37-mm and larger caliber. FNH
powder may be flnshless in one wenpon and yet not completely
finshless in another, When FNII powder is designnted to be used
with weapons in which flnsh occurs, it is termed NI powder, Nitro-
glycerin is used in certain FNH powders for small cannon, in trench
mortar -propellants where especinlly rapid burning is required, and
in certain high velocity ammunition,

20. Guncotton.—CGuncotton, a nitrocellulose of high nitration, is
used in the manufacture of FNH powders. Swall wisps of dry
guncotton are wsed as flame enrriers in the centenl tube of sheapnel
to connect the fuze with the base chnrge. It is nlso used in clectrie
primers.

21. E. C. smokeless powder.—I. C. smokeless powder, or 1. C.
blank fire, consists of nitrocellulose with inorganic nitrates, Tt is
usunlly orange or pink in color and resembles convse sand, though
it is soft and light, It is sensitive to friction, shock, or heat. It
nbsorbs moistnre readily and so must he profected from the atmos-
phere. Tt is usunlly exploded by flame from a primer or fuze. It
burns extremely rapidly in the open, mt explodes if confined. It
is used ns a bursting charge in fragmentation hand grenades. It is
also used in caliber .30 and ealiber 50 blank enrtridges,

22. Small-arms propellants.—Smokeless powder for small arms
differs from that used for cannon in that it is usunlly glnzed with
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graphito to facilitnto machine loading and thus presents a black
polished appenrance. Since the powtder grains are small, they ignite
more readily and burn more freely than cannon powder; nnd when
moisture is present or abnormal temperature prevaily, they are sub-
ject to more rapid doterioration than the Inrger grains. Small-
arms powders, like cannon powders, are packed in nirtight contain-
ers. Many small-arms powders are nearly as sonsitive as black
powder to friction. Therefore, all precaytions used in handling
binck powder should be observed for small-arms powders. In gen-
ernl, there nre two types of small-arms propellants, the single-hase
pyrocellnlose type and the double-base type.

23. Black powder.—a. General characteristios—Black powder is
an intimate mechanical mixture of finely pulverized potassium or
sodium nitrate, charcoal, and sulfur. The commercinl blasting pow-
der with sodium nitrate is now used for saluting charges. Potas-
sium nitrate is used in the powders for all other military purposes.
Black powder is usually in the form of small binck grains which are
polished by glazing with graphite. It is subject to rapid dotoriora-
tion in the presence of moisture, but if kept dry retains its explosive
properties mdeﬁmwly It is one of the most dangerous explosives
to handle because it is so easily ignited by heat, friction, or spark.

b. Uses.—As a propellent, black powder has been m\mmedul almost
entively by smokeless powder,. Its present mlhtnry use, in its several
grades, is practically confinod to—

(1) Ignition charges. °

(2) Baso charges, or expelling charges, for shrapnel,

(3) Yellets for primers and fuzes.

(4) Blank ammunition charges.

(6) Smoke-puff charges, -

(6) Bursting clmrges for pmchco bombs, shell, and smbealiber
shell. o

(7) Time-train rings and combination fuzes.

0. Precautions.—DBlack powder is particulnrly sonsitive to flame or
spmk When handling black powder in cans or bags or when it
is not absolutely protected agninst sparks, the precautions described
in section I, chaptor 3, will be strictly obscrved.

Srorion IV
HIGH EXPLOSIVES
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24. General.—Those explosives whase rate of decompaosition is so
higgh as to preclude their use as propellants and which bring about n
powerful disruptive action are known ns defonating explosives or,
mors commonly, high explosives, ‘They are usunlly nitration pro-
ducts of organic substances such ns cellulose, siarch, or conl tar
derivatives but may he nitrogen-contnining inorganic substances or
mixtures of both,

25. Explosive train.—Although thers are two explosive traing—
the propellivig-charge explosive train and the bnrsting-charge explo-
rive train—the term “explosive train” as commonly used is intended
to mean bursting-charge explosive trnin. It consisis of a serics of
oxplosive elements so designed and arrnnged that ench element sue-
cossively transmits and intensifies the initinl fire from the primer
to the end that the relatively Inrge quantity of bursting chargo
detonates in the desived manner. 'These elements are usually a
primer, time or delay element where required, detonator, booster,
and bursting charge, arranged in order of sensitivity—a small quan-
tity of sensitive explosive to a large quantity of less sensitive explo-
give. The (ime or delny elements mny be omitted when “super-

~ quick” action is required, or either or both may be combined in a

fuze, with superquick action and means provided for setting the
fuze just before use. In chemienl ammunition, the bursting charge
is replaced by a chemical agent, and the explosive element (which
resombles a hooster) is called the “burster.”  The propelling-charge
explosive train is described in section 111,

26. Trinitrotoluene (TNT).—a. ;eneral.—Trinitrotoluene, coin-
monly known as TN'T, is the principnl constituent of many explosives,
and has been used by itself under such names as triton, trotyl, tol-
ite, trilite, trinol, tritolo, It is the Army’s most important high
explosive,

b. Characteristiea—TNT is ane of the maost stable of high explo-
gives, and can be stored over long perimds of time when properly puri-
fied. It in relatively insensitive to blows or friction.  When ignited
by flame in the open it burng rapidly without explosion. Burning
or rapid heating of Inrge quantities, expecinlly in closed vessels, mny,
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however, cause violent detonation. It has powerful brisant prop-
erties. It is readily detonated by mercury fulminate, tetryl, and
other gimilar high explosives, It is nonhygroscopic and does not
form sensitivo compounds with metal. It usunlly rescmbles light
brown sugar but when pure is orystalline and has a vory palo straw
color. It is a very satisfactory military explosive becnuse it is easily
melted and poured into a shell or bomb to form a solid crystalline
explosive charge. Ammunition loaded with TNT can be stored, han-
dled, and shipped with comparative safety. -

o. Exudation.—~Some ammunition loaded with TNT when stored
in warm climates or during warm summer months may exude an
oily brown liquid, This exudate oozes out around the threads at the
nose of the shell, and may, form a pool on the floor. Exuding shell
should be reported to the corps area or department ordnance officer,
who will give the necessary instruction for their use or disposition.
The exudate is inflammable and may carry small particles of TNT.
Pools of exudate should bo removed by scrubbing the floor with
hot. water. :

d. Detonation—~TNT in crystalline form detonates readily under
the influence of a No, 0 detonator and, when highly compressed, of
a No. 8 detonator., When cast, it is necessary to use a booster charge
of pressed tetryl, or an explosive of equal brisance, to insure com-
plote detonation.

e. Use—(1) Bursting ocharge—TNT is used as a bursting charge
for high explosive sholl, alone or mixed with ammonium nitrate to
form 50/50 or 80/20 amatol. Flake TNT is used in 37-mm shell.
Other military uses of TNT are as a bursting charge for bombs, anti-
tank mines, for parts of certain shell and bomb boosters, and as &
constituont of propellent powder.

(2) Demolition—TNT is used to demolish bridges, railroads, and
other structures and for land mines placed under enemy trenches or. .
fortificntions. For such work TNT is made up in the form of a
small, highly compressed block enclosed in a fiber container which
protects it from crumbling in handling and renders it waterproof.
The triton blocks uscd by the Corps of Engincers are blocks of
pressed TNT, enclosed in a cardboard container.

(8) Blasting—It is suitable for all types of blasting where 40
percent dynamite is used. _

(4) Detonating fuze—Primacord Bickford is the trnde name for
a detonating fuze which consists of a flexible fabric tube filled with
high explosive.

27. Amatol.—a. (Feneral characteristics—Amatol, a moechanical
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mixture of ammonium nitente nnd TN, has approximntely (he same
grenernl characteristies ng ‘FN'F. It is erystalline and yellow or
brownish, moisture-absorbing, insensitive to friction, but mny be
detonated hy severe impnet. 1t is vendily defonnied by mereury ful-
minate and other high explogives, 1t has no lcmlc-m'_v to form dan-
gerons compornds with metals, excopt copper and tin, and is less
likely to exude than is ‘TNT. It absorbs moisture and ecorrodes
booster ensinga and threads when mnist.  Amntol, 50760, has ap-
proximately the same rate of detonation and brisance as TNT.
Amntol, 80720, produces a white smoke on detonations and amatol,
50/60, a smaoke less binck than stenight ‘NI,

b. Composition and form.—Amntol, 50/50, consists of 50 percent,
by weight, ammonium nitrate and 50 pereent ‘TNl it is sufficiently
Mluid when hot to be ponred or east like ‘ENT. Amntol, 80/20, con-
rista of 80 percent ammonium niteate and 20 percent TNT. 1t re-
rembles wet brown sugne and when hot i a plastic material and is so
preaseil into shells and bombs,

e. Ure—Amatol is a substitute for TN'T,  Amatol, 650750, is used
for shell of 3-inch ealiber and Inrger and R0/20 gintol for shell of
156-mm and Inrger.  Amntol ia nleo nsed in Inrge hombs,

28. Ammonium picrate (explosive D).—a. Characteyistica—
Ammoninm picrnte is the least sensitive of military explosives to
shock and friction, which makes it well suited for use as a bursting
charge in armor-piereing projectiles. It is slightly inferior in ex-
plosive strength to TN'T, It does not mellt but decomposes when
heated and explodes. Tt reacts with mefals slowly and when wel it
ean form sensitive and dangerons piceates with copper and lend. 1t
is diflicult to detonate but burns readily like tar or resin.

b. Special precautions—(1) Ammoninm picrate which has heen
pressed at a shell-loading plant and vemoved from a shell is very
much mare sensitive to shock or n blow than new mnterinl, 1t
should he protected agninst chock or five, and it should preferably
be stored in a building by itself,

(2) Althongh less sensitive than ‘TN it ean be exploded by severe
shock or friction, is highly inflammable, and when hented to n high
temperature may detonnte.

e, Use—1 tpl«mw D is used ns o bursting (hmg«- for all armor-
piercing shell, in projectiles for senconst ennnon, and in other types of
projectiles which mnst withstnnd severe thkq nned stresses before
detomating,

29. Picrie ncid (trinitrophenol).—a. Charactoristics—Picvie
neid i a lemon-yellow erystalline sofi. I is entively stable, but
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tho presence of any (race of explosives which detonato more readily,
such ns metallic picrates, may cause sudden dotonation of burning
picric neid. It has nbout the samo sonsitivity to shock as I'NT and
is somewhat more readily dotonated by means of & detonator, It is
ono of the most powerful military oxplosives.

b. Use.~Introduction of ‘I'N'T' as a military explosive has resulted
in a gradunl abandonment of the use of picric acid. It i8 used for
conversion into ammonium piorate, as & hooster explosive, and even
ns a substitute for part of the mercury fulminate charge in detona-
tors. Picric acid hns beon used extonsively in the form of mixtures
with other nitro compounds.

30. Nitrostarch explosives.—a. (encral.—(1) Nitrostarch is a
white, finoly divided material similar in appearance to ordinary pow-
dered sterch, Tt is more sensitive to impact than TNT but less sen-
sitive than dry guncotton or nitroglycerin, It is highly inflammable,
being readily ignited by the slightest spark such as may result from
friction, and it burns with explosive violence.

(2) Nitrostarch explosives are readily detonated by mercury ful-

' minate detonators, n No, 8 detonator producing complete detonation

unless the oxplosive hns been rendered unduly maonsttxvo by exces-
sive absorption of moisture or by other cause,

(3) A nitrostarch demolition explosive has recently been adopted
as & substitute for I'NT. It is consolidated into 4-pound and 1-
pound (four ¥%;-pound) blocks nnd in comparison tests it has been
found that the I'N'l' formulns for computing small charges are di-
rectly applicable to the nitrostarch demolition explosive. Nitro-
starch blocks must not be broken into fragments as tlns may cnuse
detonation.

b. Use.—Nitrostarch may be considered as a subshtuta for TNT in
emergencies when there is a shortage of toluene for making TNT.

During the World War, nitrostarch was used in the following form: -

(1) Trojan grenade explosive.
(2) Trojan trench mortar shell explosive.
(3) Grenite.

31. Tetryl.—a. General. —Toi ryl is the standard booster explosive.
It is a yellow crystalline solid. When heated it first melts and then
decomposes and explodes. It burns readily and is more ensily do-
tonated than TN'F or ammonium picrate, being about as sensitive as
picric acid. It is detonnted by friction, shock, or spark. Tt is prac-
tically nonhvgmscopic It is stable at all tommrnhlms which may
be encountered in storage.

b. Detonation.—Brisanco tests show tetryl Lo have greater shatter-
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ing ability than any other military high explosive, Picric acid and
TNT come second and third in brisance, respectively,

0. Use—(1) Chargea—Totryl is sufliciently insensitive when
compressed into a booster to be safely used as a booster explosive,
The violence of its detonation insures a high order of detonntion of
the bursting charge, It is used in the form of pressed pellets, T'et-
ryl has been approved as the standard bursting charge for amall-
enliber projectiles, It gives appreciably hetter frngmentation to
these shell than TNT. It is also more readily detonated and yet,
in small-caliber shell, withstands the foree of set-back,

(2) Detonator~T ohyl is also used in detonators as n base charge,
tho tetryl heing pressed into the hottom of the detonator shell and
thon covered with a smnll priming charge of mercury fulminate,
Jend azide, or other initintor,

32. Mercury fulminate.—a. General—Mercury fulminnte is a
heavy crysialline solid, white when pure but ordinarily a faint
brownish yellow or grayish tint. It is extremely sensitive to hent,
friction, spark, flame, or shack, defonnting completely in nearly every
instance. Its sensitivity varies with tempernture,

b. Use—NMercury fulminate is used only for the purpose of bring-
ing about the detonation of the less sensitive high explosives or the
ignition of propellent explosives, It mnay be used alons or mixed
with potassimn chlornte,

33. Lend azide.—Lend azide is an initinting componund used for
bringing about detonation of high explosives, 1t is a fino eream-
colored compound, It ix sensitive to flame but. is loo insensitive to
be used alone whera initintion is by impact of a firing pin, It is not
ensily decomposed hy heat. It flashes nt a much higher temperature
than mercury fulminate, Less weight of lend azide than of mercury
fulminate is requived to detonate an equal amount of TNT, tetryl,
otc. Lend azide has been introduced to supersede mercury fulminate.

34. Miscellaneous explosives.—a, 7'rimonite.—~Trimonite is a
mixture of picrie acid and mononitronaphthalene. It mny be used as
a substitute for TNT in shell wherever amatol may also bo used as a
substitute.

b. Ammonal.—Ammonnl is a high-explosive filler for shell. It is
composed of ‘I'NT, ammomum niteate, and flaked aluminum, The
torm ammonal refers generally to explosive mixtures containing
TNT and powdered aluminum. As a rule, ammonal explosives are
insensitive and, becanse of the aluminum content, detonato with
resultant higher temperature and brighter flash than other high
explosives, They are used in proving ground tests for better ob-
servation.
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35. General.—a. Dcﬂnititm —A chemical agont is a substance
which, by its ordinary and.direct chemical action and in concentra-
tions attainable in the fleld, produces a toxic or an irritating (harnss.
ing) physiological effect, & :screening smoke, an incendiary action,
or any combination of thess, An agent that produces more than one
of these effects is classed according to its principal use.

b. Gas mask and protaotim olothing—The scrvice gas mask will
give full protection against war gases in concentrations likely to be
encountered in the fleld, It will not protect against carbon monoxide,
illuminating gas, ammonia, or cyanide gas. It is therefore not suit-
uble for use in cnso of industrial accidents or fires. For special
operations in extremely heavy concentrations, protective clothing may
be necessary. For oporations. where vesicant gases are presont, pro-
tective clothing should be worn,

o. References—There is included in this section only a gencrul
trentment of the character and uses of chemical agonts, the protec-
tion required, first-aid treatment, and decontaminntion mensures,
Further mformnhon will be found in TM 8-216, TM 9-850, FM 21-10,
and FM 21-40, e

36. Classiﬂcntion.——Clxemlml agents are classified according to—-

a. Tactical wuse—(1) Casualty agents. —Used directly ngmnst
onemy personnel to produce casualties.

(2) Harassing agents (érritonts).—Used to reduce mlhtnry eﬂi

cioncy by forcing enomy personnel to mask, - *

(38) Screening agents. —Used to produco an obscuring smoke or
fog.

(4) Incendiary agents —Ueed to cause the ignition of combustible
materials,

(6) Simulated ngentc—Uscd for testing equipment or training
personnel. They are harmless substances whose physical propertlos.

are similar to those of the agent represented.

b. Physiological effect=-(1) (a) Lunmg irrvitants. ——Incnpncttnlo by

damaging lung or hronchial tissue. _
(b) Vesicants—Cnuse inflammation, burns, and destruction of tis-

'" sue both internally and externally.
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(e) Lacrimators (lear producers).—Cnause a copions flow of tears
and intense, though temporary, irritation of the eyves,

(d) Sternutators  (irvitant amoker).—Canse  violent  headnche,
nangen, and sneezing, and temporary physical debility.

(2) Any of the above physiologieal effects may be incidentally pro-
duced by an ngent having some other primnary classificntion such as
incendinry or rereening smoke,

¢. Purpose.—(1) Gas—An ngent which produces cither a toxic or
frritating physiologienal effect.  Suech an ngent may be in solid, liquid,
or gaseons state before dispersion.  (nces are further classified as
persistent—those remnining effective at the point of release for more
than 10 minutes; and nonpersistent—those which hecome ineffective
within 10 minutes.

(2) Smoke.—~An apgent which produces an obscuving sereen,

(3) Incendiary—~An agent which produces heat suflicient to ignite
combustible materials.

37. Painting and marking.—a. Painting.—In general, ammuni-
tion is painted to prevent rust and to provide, by means of the color,
n rendy means of identifiention ns to type,  Chemieal ammunition is
identificd by the base color, gray.

b. Marking.—The particular ngent used ns chemical filler is indi-
cated in the marking on the ammunition hy one or two hands and the
type of filler and its symbol, all in a distinctive color in accordance
with the table in paragraph 38,

38. Description.—a. Feneral —"The type.common name, and sym-
bol of the principal chemical agmh are included in the table below,

b. Vesicant gasea—The principnl persistent casunlty agents are
mustard gas and lewisite,

(1) Mustard gas (1IS) is a dark brown liquid which slowly
avaporafes to a colorless gns having the odor of garlic. Its princi-
pal physiological effect is that of a vesieant although the blistering
does not ordinarily appear for several howrs. Tt inhaled, the vapors
have n lung-irritant effect.  For completo protection agninst HS, both
gas mask and protective clothing ave necessary.  Fivat-nid measures
consist in washing with copious amounts of sonp and water or wiping
off with organic solvents such as solvent, dry-cleaning, and neuntral-
izing with a thin paste of chloride of lime. Clothing contaminnted
by HS should be removed at once and decontaminated by airing or
steaming. The tactienl use of 113 is to nentralize areas, contaminate
matériel, canse cnsunltics, and harnsa enemy personnel. It is pro-
jected by artillery and mortar in shell. from nirplanes by bonbs and
sprays, and left hy retrenting troops in land mines. 118 renders fond
and water unfit for uso,
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(2) Lewisite (M1) is a dark brown liquid evaporating to n color-
leas gns which has the odor of geraniums.  In addition to being vesi-
cant and lung-icritant, lowisite is nn arsenical poison. Gns mask
and protective clothing are necessary for protection agninst MI1.
Firgt-nid mensurces consist of washing with sonp and water, or n 8-
percent. solution of sodium hydroxide followed by aleohol. Tactical
uso of M1 and methods of projection are the same as those for HS.
It ronders food and wator permanently unfit for use,

o. Nonpersistent gases—The principal nonporsistent cnsunlty agcnts
are chlorine, phosgene, and' chlorplcrm.

Mul clmmral agents
Type Toactical ee ' . Common oame Symbol Marking

Poreistont gas.| Casualty. .| Mustard gas_____. H8 | XX* GAS and 2
- Lewisite........ -] Mt bands (all in green).
Nonpersistont | Casualty...] Chlorine......._. Cl | XX* QGAB and 1!
gna. Phosgeno.......... aa band (all in groon).

‘Chilorplotin._...._] P8
Trritant gaa. ..} Harassing..| Tearges. ... ___ CN ]} XX*QABand 1 band

Tear gas solution_.] CNB (all in rod).
Tear gas-chlorpie- | CNB .
rin.

“Adamelte. ........ CM

Bneose gas_....... DA
Bmoke.._..... Sereoning...] HC-8moke....... HC | XX* BMOKE and 1
F8-8moke........ F8 band (all In yellow),

FM-8moke....... FM

| White phosphorus.| WP
Incondinry_._.| Incendlary _| Thermit.._.._.__. TH | XX*INCENDIARY
' Barlum mixture__.| F8 and 1 band (all in

‘ ' . Thermate__.._.. | _.... purple).
Bimulated | Training. ..} Asbestine suspon- | A8 | Bymbol of agent; type
agents, " slon, band, and eolor of
. Molaeecs residuum.] MR agont ropresonted,

*Bymbol of the Aller such a3 ON, WP, 118, ate.,

(1) Chlorine (Cl) is a greenish-yellow gns with a pungent odor.
Its physiological action is that of lung irritant. For protection the
servico gns mask is sufficient. - First aid consists in removing the
casunlty to pure nir, keeping him warm and quict, giving mild non-
alcoholic stimulants such as coffes or tea, and ovacuating as an abso-
Iute litter caso. Tactical use is'as a casualty agent. It is used alone,
and with others of this group, in gas cloud attack from cylinders and
Livens projector shell. It has & vigorous corrosive action on wet or

-9
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moist metalz, Food and water contaminated with Cl ean be made
fit for use under the direction of n medical officer.

(2) Phosgene (C() nppenrs on projection ns a whitish cloud
changing to colorless gna. It hag the odor of silage or new-mown
hay. DPhysiologieal action, profection requived, first nid, tactical nse,
netion on metals, and action on food and water are the snne as for Cl.

(3) Chlorpierin (I'S) is an oily liguid changing slowly in the open
to a colorless gar with the odor of flypnper.  Physiological action is
irritation of eyes, nose, and thront, and, as concentration increases,
I’S cnuses nnusea and hing irvitation,  Qns mnsk is required for pro-
tection.  Iirst nid is the same as for O, for exposure to the vapor.
In addition, any splashes of liquid ngent. on the skin should be washed
off, preferably with an aleoholic solution of sodinm sulfite.  Tactienlly,
it i8 used in heavy concentrations as n ensunlty agent and in lighter
concentrations ns n harnssing agent. PN is used with tear gas in artil-
lory and mortar shell; nirplane bombs and sprays, with phosgene and
chlorine in Livens projector shell, and from cylinders. It has slight
action on metals. Contnminated food and water mny be rendered
fit for use under the direction of a medieal officer,

d. Irritant gases—"The harassing agents (irritants) are the lnerim-
ators and the irritant smokes,
~ (1) Chloracetophenona (CN), commonly known as tear gas, is
typical of the lnerimators. It is a solid with a faint fragrant odor
which resembles that of apple or locust blossoms,  Tts physiological
action is extreme irritation of the eyes. A gns minsk ix suflicient for
protection. First-aill trentment other than removal to pure air is
rarely necessary but in nggravated enses washing out the eyes with
boric acid solution will help. N is used alone in grenades and mortar
shell. 1t is used in solution alone (CNB) and with chlorpicrin (CNS)
in artillery and mortar shell, and from nirplanes in bombs and sprays.
CN hias slight nction on metals. 1 imparts only a dissgrecablo (asto
to food and water,

(2) ‘The irritant smokes are typified by adamsite (DM). DM isa
solid which is digpersed by burning type munitions and appears ag a
yvellow smoke with an ador somewhat resembling conl smoke, Its
physiological netion is to eause lncrimntion, violent sneczing, intense
headache, nnusen, and temporary physienl debility. For protection,
the service gns mask, which is equipped with an eficient smoke filter,
is required. Treatment other than removal to pure air is seldom

necessary although breathing light concentrations of chlovine, as

from a blenching powder bottle, will give relief. Tactical uso is as
a harassing agent and it can only be used from burning type munitions
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such a8 candles and grenades. DM has slight nction on metal but
renders food and waler permanently unfit for use.
e .Screem’nq smokes—'These are produced by the dispersion of par-

_ticles in the atmosphere by the burning of solids and by spraying

liquids. ‘They are used to screen movements and activity, to blanket
tho enciny and thus obtnin fire superiority, to inactivate observers, to
spot artillery fire and bombing, and to disgitise cloud gns.

(1) Sulfur trioxide-chlorsulfonic acid mixture (F'S) is a llqmd
which when dlspersed into & humid atmosphere produces a dense
white smoke. It is projected in shell, by nirplane spray, and from
portable cylindera F8 liquid is vory corrosive and rubber gloves
should be worn in handling it. No mnsk is nccessary for the smoke.
First aid for F'S liquid burns consists of washing with large amounts
of water, then with bicarbonate of soda solution, and then treating as
for ordinary burns, ‘The smoke ix harmless to personnel except in
very heavy concentrations.  Liquid F'S renders food and water unfit
for uso; the smoke merely imparts an unplensant taste. On account
of its corrosive nature, certain restrictions are in force on tho use of
FS. (Seec AR 750-10.)

(2) Titanium tetrachloride (FM) is similar to F'S in appenrance,
proporties, and use.

(3) Hexachlorethane-zine mixture (HC) can be mcd only from
burning type ammunition such as grenades and candles. No protec-
tion of porsmmol or matériel is required. Food and water are not
spoiled but acquire a disagrecable odor.

(4) White phosphorus (WP) is a yollow waxy substance which
takes fire spontaneously and produces n dense whito smoke, Its prin-
cipal uso is to produce smoke althongh it is an incendiary and cas-
unlty agent ns well. WP is used only in explosive type projectileu,
artillery and mortar shell, and airplane bombs. When the projec-
tile explodes it scatters small picces of phosphorus which ignite apon- |
taneously. ‘These particles continue to burn even when embedded in
the flesh. Phosphorus burns should be kept under water or well
packed with moist earth until the particles are removed. Phosphorus
smoke is uncomfortable to breathe but harmless; howover, the par-
ticles will poison food and water,

/. Incendiaries.—Various types of incendiary agents are used. An
aluminum-barium nitrato mixture (F8), thermite, or thermate are
used in magnesium or steel contniners. Thermate, a mixture of
thermite with other substances which aceelerato the burning, is used

_in incendinry bombs and grenades.  Combustible oils have been used,

sometimes with particles of metallic sodium, which re-ignite the
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oil when water is used to quench the five,  Phosphorus is used, espe-
cinlly ngninst light and inflamminble construction.  Gasoline and mix-
tures of gasoline with rubber, nleohol and other substanees is used
in bombs and grenndes,  Gasoline-filled hombs bave a binek powder
burster and igniter.  The gasoline-filled grenndes are glass boltles
provided with a pull-wire fuze lighter or other type of igniting fuze.

39. Decontamination.—a. Ammunition should be kept in sealed
containers. If exposed to mustard gas, however, it must be thor-
oughly decontnminated before it can be fired.  Contaminated ammu-
nition will be cleaned with agent, decontaminating, noncorrosive, or
if this is not availuble, strong sonp and cool water. Corroded am-
munition will ecither be clenned thoranghly or discarded. Agent,
decontaminating (chloride of lime), which is used in decontaminat-
ing other matériel, will never be used on or near ammunition sup-
plies, particularly in its dry powdered form, ns flnming occurs
through the use of chloride of lime on mustard.  Matériel other than
ammunition will be decontaminnted necording {o instructions in TM
9-850, FM 21-40, or ‘T'C 38, 1041,

b. The vesicant properties of lewisite can be destroyed through
use of the same procedure used for mustard. ‘The products resulting
from such decontamination, when washed on the ground, are ex-
tremely poisonous because of their arsenic content and will perma-
nently poison drinking water in the vicinity of the contaminated
aren,

¢. Smokes and nonpersisient gases ave corrosive to metnl, especinlly
in the presence of moisture. The agent must be removed or neuteal-
ized to prevent damage to the equipment.  Metnllic matériel exposed
to any of these agents should be cleaned of old oil with a solvent
such as gnsoline, washed with a solution of sodium earbonate or other

-alkali, and reoiled. Fabries and leather exposed to FS must be

immedintely washed as presevibed in parageaph 13, AR 760-10,
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40, General.—a. ‘The information in this scction is limited to
general description of the severnl types of small-arms ninmunition
used for military purposes. Mnuy types are manufactured to the
same profile, conscquently cartridges of the same caliber although
of different model may be very similar in appearance, Each type
has a charncteristic marking which is described in this section.
Different models of the same type may be identified by the marking
on the packing boxes and cartons. A detniled description of each
type and model, including characteristics, means of identification.
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enro and handling, prcking, and marking will be found in TM 9 1990
b. Smnll-arms ammmition comprises the ammunition uq—-d' in.
mm'lll-m-m weapons—rifles, pistols, revolvers, and machine ;m in
calibers .22, .30, Ab, and 50, and shotguns of 12-pnpe, Fis
. 41, Cnrtrldges.-fn. General —A ronnd of smell-nrms ammnition
is k.nowu A8 A eariridge, In generl, it consists of n bullet, a pro
:::'llu:;g cl;.rge, } ;n-i;ner, and a enrtridge ense, made into n :mit' ns-
y. Figure & sho ypi i i i
rermbly. 'mﬂi o w8 n Lypical eartridgo in section with  the
b. lfullc't.—-llnllots for service use have n metal core which is
covered with a gilding metnl jacket. A cnnnelure is grenernlly rolled

or cut into the jacket to provi i i
. 3 ol ide n recess into which th tri
cnso is crimped. ® cartridge

, () g
o. Propelling charge.—~There are two types of small-arma pro-

pellants genernlly nsed, the single-bnse nitrocellnlose type and ¢
double-base type. The donble-Imse type is a mixl}n'oy«l»f nit:‘occllo
lulose and nitroglycerin which hurns 'mure rapidly tlmln the s}n le:
!m:qo type. The weight of the charge and granulation of the 'm\\flcr
18 In accordance with specifiention requirements for velocity and
sure. The chargo is assembled loosely in the enrt ridge cas .Y pres:
¢{. I’n’mrr..--'l‘lm primer consists of n brass or gil«liné metal cu
which containg a primer composition pellet of sensitive oxplosive .
paper disk, nnd a brass anvil. et &
. Cartridge case.~The cnrl ridge case is of drawn brnss, Tt serves

"8 n means wherehy the other components, the primer, the pro-
pelling charge and the bullet, are nssembled into a unit thc,mrt.rizl e
Another of its functions is to seal the chamber ngni’nst the mcng .
of gnses lo'ﬂno renr when the cartridge is fired. This action is k;m\!'m
as nbh’ralmn. To make the cartridge waterproof, (lle );'ilncr in
sea:o;l'm the primer seat- and the bullet is senled in ’lhe m-.lck of lh:
::::':"'} m':;:m by & thin film of Inequer or varnish at the fime of
ty::.ﬂ:‘:g;:;::Stiln|I-nrms eartridges are classified ncgor«ling to

a. Ball.

b. Armor-picrcing,

e. Tracer,

d. Incendinry,

e. Blank,

/- Gallery prnetice, '

(1) Caliber 92 (present standard).

2. G““fﬁ.’ Caliber .30 (now used for guard purposes only).
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h. Subealiber.

1. Iligh-pressure test.
j. National Match.

k. Dumimy.

1. Shotgun shells,

43. Ball.—This type of cartridge, intended for use agninst per-
ronnel and light matériel targots, is the most widely used of the service
types. Tho term “ball,” although no longer accurntely describing the
shape of the modern bullet, has been continued in use to designate that
type of bullot and ammunition used for the same purposes as ammuni-
tion of very enrly design, the bullet of which was actunily a ball,
Typical ball cartridges of different calibers are shown in figure 4.

44. Armor-plercing.—This type of cartridge, intended for use
against armored naircraft, armored vehicles, concrete shelters, and
similnr bullet-resisting targets, is characterized by the bullet, which
has an armor-piercing.core. It is distinguished from other types of
ammunition hy the nose of the bullet, which is printed biack. A typical
armor-piercing cartridge is shown in figure 6. o

‘45. Tracer and incendiary.—a. I'racer—'This type of cartridge
is intended for use with other types to show the gunner, by its trace,
tho path of the bullets. It is also used for incendiary purposes. The
nose of the bullet is printed red to correspond to the color of the trace
to distingnish it from other types. Figures 8 and 9 show typical
roundd of tracer ammunition.

b. Incendiary—Thia ammunition in calibers .30 and .60 resemblos
the ball or armor-piercing ammunition in outward appearance. It
may be identified by the light blue paint. on the tip of the bullet.

46. Blank.—This typo of cartridgo is distinguished by the absence
of bullets. It is uscd for simulated fire, training cavalry mounts, sig-
naling, and firing snlutes; also in machine guns equipped with blank
firing attnchmonts, in order to oporate these weapons for instructional
purposes.  For precnutions in firing blank ammunition, sco TM 9-1900,
Although other blank cartridges may be found in service, only those
authorized in TM 9-1900 will be fired. Typical blank cartridges are
shown in figures 7 and 10,

47. Gallery practice.—a. The present standard ammunition for
gallery practico is the cartridge, ball, ealiber 22, long riflo (Ag. 4)—a
rim firo cartridge of commercial manufacture.

b. The former standard gallery-practice ammunition, cartridge, gal-
lery practice, caliber .30, M1919, is now reserved for guard purposes.
1t is shown in figure 4,

48. Guard.—This type of cartridge, the bullet of which has a

- much lower velocity than that of scrvice ninmunition, is provided for

or
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guard prarposes. The envtridge, guned, caliber 30, M1906, as cur-
rently issued is identified by kix short corvagations just below the
shoulder of the cartridge case. 1t is no longer standard.  Therefore

when stocks are exhansted, this model will be superseded by the ear-

tridge, gunvd, enliber .30, M),

48, Subcaliber.—This type of enrtridge ix designed for use in
conjunction with subenliber tubes in ennnon for training personnel in
conduct of fire. 1t in identified by the extracting rim on the hend of
the case instend of the usnl groove,

50. ngh pressure test.—This type of cartridge is manufactorved
for use in the proof firing of small-nrins weapons.  Sinee the propel-

ling charge of this ammunition is designed to develop excessive pres- .

sure, these cartridges should never be used for any other purpose, and
when used for (he purpose intended, all personnel should be protected
by adequate cover. ‘This amwmvmition is distinguished from other
types by the tin conting of the cartridge case. In some maodels the
word “TEST” iz stamped on the hends of the eavtridge eases.

61. National Match.—These are mnnufactured each year for the
National Matches of that. year, The following yenr they may be
used in preliminary firing for such matches. The second year, and
thereafter, they are considered standard servico ammunition. Na-
tional Match ammunition is packed in blue boxes in contrast to the
usunl brown and the head of each eartridge is stamped “N. M.” and
with the year of manufacture.

62. Dummy.—Dummy eartridges are provided for teaining and
practice in fonding and in simulnted fire.  Such ammunition is inert,
For identification, the cartridge case is tinned nnd the primer omitted.
Earlier designs containing an inert. primer are identified by holes in
the body of the cartridgo case.

53. Shotgun shells.—Shotgun shells (shot shellq) of appropriate
Jonds in 12-gage are provided for the following purposes:

a. For guard and combnt. use,

b. For trapshooting.

¢. For hunting,

84. Arades.—Current grades of existing lots of small-arins am-
munition are established by the Chicf of Ordnnnee amd sre published
in OFSB 8-5. No lots other than those of current grade npproprinte
for the weapon will be fired.  Grade 8 indicates unserviceable anumnu-
nition which will not be fired,

65. Care and precautions in handling.—a. Smnll-arms ammu-
nition is comparntively snfe to handle.  However, enre must be taken
to prevent ammunition boxes from becoming broken or damnaged.
All broken boxes will be immedintely reprived and eareful attention
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given to the transfer of all markings to the now pnrts of the box. The
motal liners should bo ajr tested and sealed if equipment for the work
is available.

b. Ammunition boxes should not bo opened until the ammunition is
required for use. Ammunition removed from airtight containers,
particulurly in damp climates, is apt to corrode, thereby causing it to
become unservicenble.

¢. When cartridges are taken from their original packings for load-
ing into clips or machine-gun belts, the clips or belts should be so
tagged or marked as to preserve the ammunition lot numboer, theroby
preventing the ammunition from falling into grade 8 through loss of
ot nunber., ,

d. Ammunition should be carefully protected from mud, sand, dirt,
and water, If it gets wet or dirty, it should be wiped off at once.
Should light corrosion or verdigris form on cartridges, it should be
wiped off.  However, cartridges should not be polished to make them
look brighter or better,

e. The use of oil or grease on cariridges is dangerous and is pro-
hibited.

/. Cartridges that are dented, those that have loose bullets, and
those otherwise defective should not be fired.

g. For further information, see sections I and VI and TM 9-1990.

56. Precautions in firing.—a. Because a misfire cannot imme-
dintely bo distinguished from s hangfire, it is unsafo to open the bolt
of a rifle immediately when a misfire’ occurs. When the rifle M1,
caliber .30, fnils to fire, it should be recocked by operating the trigger
guard and "refired before opening the bolt.

b. For other rifles, in the évent of misfire, the rifle should be re-
cocked by drawing lmck the eockmg piece and refired before opening
the bolt.

0. Before firing, the ﬂter should bo sure that the bors of the weapon,
is freo of any foreign matter such as cleaning patches, mud, sand, snow,
nnd the like. To firo 8 weapon with any obstruction in tho bore will
damage the weapon and may result in injury to the firer.

d. Ammunition should not be exposed to the direct rays of the sun
for any considerable length of time. This is likely to affect its firing
qualities seriously.

e. No small-arms ammunition will bo fired until it has beon identi-
fied pomhvoly by ammunition lot number and grade as published in

tho Intest revision of OFSD 3-8, '

f. Any serious mulfunction of ammunition must be reported
promptly to the ordnance officer under whose supervision the mate-
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rinl i3 maintained and issued.  ‘The orduanee officer will report such
malfunction to the Chief of Ordnnnce ns provided in AR 45-30. Tt
is important, therefore, that all evidence be preserved.  ‘This includes
the cartridgo cnse, the other eavtridges from the snme box, the weapon
concorned, all recovernble picces—in short, everything that might
throw light. on the enuse of the malfunction,

67. Packing and marking.—Detniled packing and marking reg-
nlations are given in ‘TM 9-1990. ‘The following table shows the
method of packing and the identifying color band on the packing boxes
for the various types of anall-arms anmunition, Typical packing

boxes are shown in figure 11,

Ball, cal, .30........

Ball,enl. 46 ___.._..
Ball,eal. 60 . . _...
Blank, cal. .30 _____.
Blank, cal. .45_..... .
Dummy, eal, .30_____

Duinmy, enl. 45___.._
Dummy, eal. 60 __.
Guard, enl. 30 __..

Armor-plercing, eal.

Armor-plercing, eal,
.50,

Tracer, eal. 30 _____

Tracer, eal. 46. ...

Tracer, eal, A0 _ .. .

Qallery practice, enl.
.30.

Cartridge, earbine,
enl. .30, M1,

Bubealiber, enl. .30 .

High - pressuro test,
eal. .30,

High - presure  tosl,
enl, A48,

High - pressure test,
eal. .50,

Mank, eal. 60

Ball and tracer, eal.
.30,

Frimary band 1 ““l';':‘""?":"""' Packing
e e e ' e e o+ o s e e e

Red.._... . : None__ . | Cartons, 5 and 8-round
clips in cartons or
bawndoleers, web or
link belts,

Redo oo ... Nome_ .. ] Carlona,

Red ... ... None___ | Cartons, link belts,

Blae.._....... None. . | Cartone,

Blae.......... Noune. __ .| Cartona,

Greeno._.._... Nowa___.] Cnrtons, S-round elips

) in cartons,

Qreen. oo ... None. ...] Carlona,

Qreen ..., . None____| Cartons,

Orange .___. None__ . | Cartons, B-round clips
in eartonn,

Yellow_____.._. Mue.... | Cartons.

Yellow. ___..._.. Blue...._| Cartons.

Yellow. ..., Ureen..__| Cartous.

Yellow. oo .._._. Green. . ] Cartons,

Yellow. _.._.._. Green.. Cartons.

Brown........_. None. .. .] Cartons,

Redo ooeeaeaa. None..._| Cartons.

Noweo o ... None. .. .| Cartons,

Yellow_. ... .. | Noune. ...} Cartons.

Yoellow_ . ....._.. None._..] Cartons.

Yellow_ . ... .. None....] Cartons.

Blwe ... . ... Neone_ . _.] Carlons,

Yellow, red, green Link bhelta

(3-sLripe hand).
a0
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Type Primary bend? ‘“"g'.m‘f"" Pecking
Ball and tracer, cal. | Yollow, red, green |.......... Link belts.
.50. {3-stripe band).
Incendinry, eal. .30.__] Yolloweaaooo.....] Hed__.__ Cartons,
Incondiary, cal. ,60.._] Yollow...........| Red.....] Cartons,
Cartridge, rifle, gren- | 'T'wo blue bands | None___.
ade, cal. .30, M3. soparated by N
band width.

1 Piands on the ioe of boxes fur callber .90 and catther .45 amimmition are vertical: bands on the enitanre
horizontal. Dands oo boxes for caliber .00 ammmunition sre disgonal on all ddes.  Markings on oatiber .00

bozas include oolor oblongs.
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A — CARTRIDCE, BALL, CAL. .22, LONG RIFLE
B — CARTRIDCGE, BALL, CAL. .45, M1911

€ — CARTRIDCE, CARBINE, CAL, .30, MI

D — CARTRIDGE, BALL, CAL. .50, M2

§ — CARTRIDGE, BALL, CAL. .30, M2

F — CARTRIDGE,GUARD, CAL. .30, M}

-A
B

5.45 MAX

D E | F
RA PD 4040A
Fraunr 4, Typlint il enviviidgea,
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P, o v~

AN L

PP I

RAPD 40
Fraunn l.-Qgcllon of ball cartridpe, eallher .60, "

'
[1 B

GILDING METAL JACKET

. ;._‘,-‘J"I"i‘i:n

545 MAX:

N . RA PD 4017 ’
Fiours l.--c.ﬁrluo. armer-plercing, ealiber .50, .

!

3.9 APPROX: >
K RA FSD 2113
Fiaoaa 1.-701urldue. blank, catlher 0.

,1" fros e gyl

LR

e 8.45 MAX; o
\‘ '
Fiaune '.-—-c.\r."m tracer, enliber .50, RA FSD 2112A

RED
Q'PPROX..IB

L—I.275 MAX.—J
: RAPD 4019
Fiauns 9,—Curtiridge, teacer, eallber 48,

403002°— 498 . 88
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RAPD 40!l

Lo maxd

-

FlcCax 10.—=Cartridge. dlank, caliber .43,
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RA PD 4014

PFiceee 11.~-Small-arms ammunition packing boxes.
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Secorion 11
GRENADES: _

Paragraph

Dexcription and clamification n8
Fragmentation awd offenwive grenades.... o9
Chemienl grennden. - a0
Rifle grenndea o
Tralning grenndes - — 62
Care and precantions In handiing. .. y (i 4]
P'acking and marking : : o4

58. Description and classification.—a. General—Grenades are,
explosive or chemical missiles, intended for nse at relatively short
range. Although usunlly degigned to he thrown by hand, they may
be made for use with a rifle or other type of projector. Grenades are
very effective for augmenting primary weapons such as the rifle in
trench warfare, for dmpemng mobs, quelling riots, etc. The grenades
thrown by hand are fitted with a delay action fuze, the delay for ex-
plosive grenades boing 9hghtly moro than the average time of flight,
8 seconds; for chemical gromdea, slightly less than the average time
of flight, 2 seconds,

b. Types—There are two bulo types of grenades: thoso designed to
be thrown by hand, and those designed to be projected by rifles or other
Inunchers, gmemlly termed rifle grenndes. Hand grenades are classi-
fied into four goeneral types:: fragmentation grenmlcs, offensive gre-
nades, chemical gronades, and practice or training grenndes. Rifle
grenades nre classified as antitank and practice.

59. Fragmentation and offensive grenades.—a. Fragmenta-
tion grenndes—Fragmentation grenades contain an explosive charge
provided to brenk the body of the grenade and project fragments at
high velocity. To nesist in the formation of uniform fragments the
budy is serrated, horizontally and vertically. 1t is made of cast iron

in tho shape of n large lemon, approximatoly 214 inches in dinmeter by - -
‘414 inches long (fig. 12). The standard bursting charge is IS, C, firing

powdoer, which is explodvd by an. igniting fuze. Fuzes for all types of
fragmentation and practice grenades are designed to function after 8
secondg’ delny. 5

b. Offenaive grenades —Offenslvo grenades are made of papor or
fiber contniner and a high explosive filler. ‘They are used for demo-
lition of matériel and emplncements. They are equipped with a
detonating fuze with 5 seconds’ delay. The grenade, hand, offensive,
Mk. ITIA1, representative of this type, containa approximately 14
pound of pressed TNT.

60. Chemical grenades.—Chemical grenades contain s “burning
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mixiure” which, when ignited by its fuze, produces an jrritant gas
or an olmeuring smoke,  ‘These are known ns gns grenades or smoko
grenades.  The body of the chemienl grennde is n short cylinder
approximaiely 214 inches in dinmeter hy B%4 inches long (fig. 12).
Fuzes for chemienl gronndes-arve designed to funcetion with 2 seconds’
delay.

61. Rifie grenades.—a. ‘The present standard rifle grenades aro
specinlized grenades for nse agninst avmored targets.  They are des-
ignated grennde, AT, M and M9AL They have a steel body con-
tnining the high explosive and & fuze assembly and n tail assembly,
consisting of a hollow tube and n wheel-shaped fin. ‘The fuze func-
tions upon impret. A safety pin loeated on the body of the grenade
must be removed to arm the fuze. The fuze in the grenade, AT,
M9, will normnlly detonate only upon impnet with a hard resistant
body. The fuze of the MPAL grennde is more sensitive and will
function upon impact with soft enrth. ‘These grenndes are to ho fired
only from the rifle, ealiber .30, M1903 or M1917. They are projected
hy use of a lnuncher which fits on the muzzle of the rifle, A special
cartridge, designated cartridge, rifle grenade, M3, must be used for
projecting these grenades. 'The grenades are packed in kits con-
taining 10 grenades, a Inuncher for either the MI1917 or M1903 riflo,
sights, and recoil pad. A enrtridge is pncked with ench grenade in
a cellophane wrapper in the tube of the grenade.

b. The grenade, AT, M10, is similnr in shape and function to the
grenade for use with the ealiber 30 rifle. 1t is larger and is projected
hy use of a specinl projector,

62. Training grenades.—a. A grenado of the same size, shape,
and weight ag the fuzed fragmentation grennde, but. inert, is provided
for training in throwing. The grenade formerly used for such pur-
poses was made of cast iron and was known as grenade, hand, dummy,
Mk. I This design hag recently heen modified by adding a pull ring
and safety pin (colter pin), thereby more closely simulating the
frngmentation grennde,  This madified grennde is known ag grenndo,
hand, training, Mk. TA1, and is shown in figure 12,

b. A practice grenade, known as grenade, hand, practice, Mk. 1I,
with hand grenade igniting fuze M10A1, was formerly standard for
practice purposes. It conining n snnll charge of black powder and
n live fuze, and is painted bine to distinguish it from the training
grenade,

e. 'The practice grenades designated grenade, AT, practice, M11 and
M13, are of the snme size and nppenrance as the explosive types M9A1
and M10 respeetively,  They are provided for training and practice
in aiming and firing. These grenndes are inert and may bo fired &

: TM 9-1800
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A-GRENADE, HAND, FRAG-
MENTATION, MK
8-GRENADE, HAND, TRAIN. ° :
ING, MKIAI .
C—GRENADE, RIFLE, HE, M9 '
D-GRENADE, RIFLE, PRAC- |
TICE, Ml ,
E—~GRENADE, HAND,
OFFENSIVE, MKIIi
F—GRENADE, HAND, GAS,
IRRITANT, CN-DM, M6’
G-GRENADE, HAND, GAS,:
IRRITANT, CN, M7
 H-GRENADE, HAND,
SMOKE, HC, M8

..

YELLOW "IMARKING IN BLACK )
9,274 MAX |
. +

-

MARKING IN RED)

m
W

-

Y <
"

RA PD 4318A
Fiovan -.n.l.—.n-._...._ grennden, | "
number of times if they are not damaged. Replacement fin assem-
blies and extrn cartridges are provided separately. The oa.....m.._no
used for launching is the same as that used for the corresponding
explosive type. .
aY

~
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63. Care and precautions {n handling.—n. Care.—~Information
concerning the care to bo exercised in handling grenades will bs found
in chapters 1 aud 8 of this manual and in FM 23-30,

b. Precautions—Tn addition to the genernl safety preenutions in
handling ammunition given in sections I and VI, chapter 8, the
following will be observed:

(1) Since fragments may be projected over 200 ynrds, fragmenta-
tion grenades will not. ho used in training without. adequnte cover.

(2) The snfety (cotter) pin will be removed just before throwing
and at no other time,

(8) Chemical grenades mny ucmqmually flash, henee, when used in
maneuvers, they will be so thrown as to fune Imn not. less than 20 feet
from personnel.

(4) Duds will be disposed of in accordance with the provisions in
chapter 4.

64. Packing and marking.—a. Packing.—The presont practice
is to pack fragmentation and chemical grenades, as fuzed complete
rounds, each in an individual fiber contniner, 25 in a wooden packing
box. Some packings on hand, packed under older standards, contain
10 grenades to the metal-lined box.  Others contrin unfuzed grenades,
25 per box.

b. Marking.—Freagmentation grenndes and those containing high
explosives are painted yellow. Chemical-filled grenades are painted
gray with band and symbel of filler stenciled on the side.  (See tablo
inpar. 88.)  Practice grenindes ave puinted blue.  Training grenades,
inert, nre painted black.

Srcrion 111
ANTITANK MINES .

Pacagraph
Le 1L T S - of
Classification e — e s m e m s m e m—————— 00
Mine, antitank, 1B, ML-_- e ——————————— e e e e e a7
Mine, antitank, practice, M1. — - --- 08
Care and precautions ln bandling__.__. - — (1]
Packing and marking o oo o e aae 0

65. General.—The antitank mine is an explosive device designed
to bo laid on the ground or planted flush with the surface for defense
agninst armored cars and tanks.

66. Classification.—At the present time there is one model each
of service and practice antitank mines, the mine, antitank, HE, M1,
and the mine, autitank, practice, M1, figures 13 and 14, respectively.

87. Mine, antltank, HE, M1.—a. General —This mine with prin-
cipal dats and markings is shown ns a complete round assembly in

TM 9-1800
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figure 13.  The complete round consists of two components, the loaded
mine bixly and the fuze. The disassembled compononts are shown in
figure 16. A scparnble part of the body which fits over the fuze to
incrense tho effectivo sizo of its head is known ns tho spider.

b. Description.—The steol bidy is cylindrical, approximately 23
inches high and 714 inches in dinmeter. The flanged rim around the
top is notched in two places for assembling the spider. In the center
of the top is the fuze cavity, approximately 2 inches in dinmeter and
98} 4 inches deep. A carrying ring is attached to the side of the mine,
‘T'he complete round, mine and fuze, weighs approximately 10.4 pounds;
the high explosive fillor, 6 pounds. The apider consists of a ring and
two cruss members with & hook on each end, riveted together as shown
in figure 15. Theso hooks engage the flange on the mine body and
tho center of the spider rests on the striker head of the fuze,

o. Fuse, mine, antitank, HE, M1.—This fuze (fig. 16), which con-
tains the booster as an integral part, is used only in the high explosive
mine. It consists essentially of & striker assembly and & body which
contnins tho primer, detonator, and boostor. The striker assembly, on
tho outer end of which is a 2-inch dinmeter head, protrudes approxi-
mately 3 inch beyond the body of the fuze. The firing mechanism,
contained within the striker assombly, is restrnined from firing when
in the armed condition (safety fork withdrawn) by the collar just
below the head and two shear pins. A force of approximately 500
poumlq on the striker head § is required to actuato the firing mechan-
jem. Whon nssembled to the mine with the spider in placo, a force of
approximately 250 pounds applicd to the rim of the spider will actuate
the firing mechanism. For safety in shipping and handling, a safety
fork, attached to the striker head by a cord, is fitted over the collar
between the striker head and:the top of the fuze body. The safety
fork will not be removed except when it is intended to arm the fuze,

d. Assembly (fueing and arming) ~The following steps are re-'
quired to assemble the complete round:

(1) Remove tho spider from the bottom of the body.

(2) Iusert fuze in fuze cavity. Push the fuze down until it lntches.
When thus assembled the upper surface of the fuze body is flush with
the upper surface of the mine.

Note—Nefore inscrting fuze, be sure that the fuze cavity Is clear—no foreign
mnatter present.

(8) Assemble spider. To assemble the spider, aline, but do not
engnge, two of the hooks with the two notches in the flange of the
body. Engage the other two hooks over the flange on the body. Next
press the first two hooks through the notches, then rotate the spider

S
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approximately 14 turn in either direetion to secure the spider ta the
body.

(4) Plant mine, recording its locntion,

(8) Withdraw safety fork, therehy arming the fuze. The snfely
fork should be left beside the mine, attnched to its cord—never be-
Lween the body and spider,

e. Disassembly (unfuzing end disarming) .—Mines mny he disnrmed
and taken up by raversing the steps in o above,

68. Mine, antitank, practice, M1,—a. /eneral—'This mine with
principal data and mnarkings is shown as a complete round nssembly
in figure 14, The complete ronnd eomgists of fwo components, an
empty mine hody (which includes the spider), and a fuze,

b. Dercription—These parts are gimilar in appoearance to the cor-
responding parts of the high explosive mine except that the bady has
five 1-inch holes equally spneet around the side, ‘There are differ-
ences in color and marking which ave deseribed in parageaph 70.

(1) Fuze, mine, antitank, practice, ML, is similar in form and oper-
ation to the fuze for the high explosive mine described ahove, except
that it containg a smoke-pufl charge in pince of the hooster element.

(2) Fuze, dummy (antitank mine), is completely inert. It is made
of metal or plastic to simulate the service fuze and has a removable
safety fork,

(3) These fuzea are used with the practice mine hody for training
and practice,

(4) Differences in pnmlmg and marking are deseribed in pam-
graph 70.

c. Amembly (fuzing and arming).—'The practice mine is assembled
in the snme manner as the mine, antitank, HE, M1, described in
paragraph 07,

d. Disassembly unfuzing and dirarming.—See parapgraph 67e.

69. Care and precnutions in handling.—In addition to the gen-
eral provisions of chapters 1 and 3, the following will be observed :

a. Safety fork—The safety fork will not be removed except when
it is intended to arm the fuze. The fork is not removed mntil after
the mine has been planted.  Should the mine be taken up, the safety
fork will first bo replaced.

Caution: Cnre will be exercised that no undue lond is accidentally
brought to bear on the spider, especintly the rim, after the safety fork
has been removed. A load of approximately 260 pounds on the rim
of the spider will nctunte the firing mechanism.

b. Mines laid aingly—'To provent sympathetic detonntion of part
or nll of a mine field, mines lnid singly on the ground should be 8 feet
or mote apart; if planted flush, 2 feet or more apart.

40
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¢e. Mineg laid in mulliple—~Should it be vequived to lay mines in
multiple to give a more powerful blast, the mines may be buried ono
on top of another, or side by side, pianted flush, or Inid on the surface.
If planted flush, adjacent mines should be in contact; if lnid on the
surface, they may be as much as 18 inches apart.  Such planting will
insure that all mines in the group will detonate when any one detonates.
T'o provent sympathetic detonation of part or all of the groups in a
mine fiold, the distances given ln b above should be correspondingly
incrensed.

70. Packlng' and marklng'.—a. Packing.—Antitank mines nre
packed in n wooden hox which contnins five mincs and five fuzes
(fig. 16). Two data cards are inclosed, one loose and one attached
to the inside of the covor so that the instructions are visible, The box
is made up with a set of plywood aeparnwm and two sets of grooves.
As shipped, the fuzes are. placed in a fuze containor which oycupies
one compartment of the box' the five mines, with spiders nested to
the bottons, are packed, carrying ring up, one in each of the other
five compartments. For convenience in carrying fuzed mines in the
field, the same box, but with the partitions moved to the second set
of grooves, may be used. The box with five high explosive mines and
fuzes weighs approximately 67 pounds. The box with five practice
mines and fuzes weighs approximately 82 pounds.

b. Marking.—(1) The mine, antitank, HE, M1, is painted yellow
with marking in black. The mine, antitank, practice, M1, is painted
blue with marking in white, The marking on the head of both types
includes—

(a) Typo and model of mine.

(5) Lot number.

(c) Manufacturer’s initials or symbol,

(d) Date loaded.

(2) The striker head of tho fuze, mine, antitank, 11, M1, is painted
yollow, that of the fuze, antitank, practice, M1, md. Both are marked
in black on the side with—

(a) Designation of fuze. . |

() Loader’s lot number,

(¢) Lonader’s initials.

(@) Date loaded. :

(3) The end cleats of boxes containing practice mines are painted
blue and in addition there is & 8-inch blue band around the middie.
Boxes for high explosive mines are unpainted. Represontative mark-
ings on the box are shown in figure 16. For further information seo
chapters 1apnd 8.
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MORTAR AMMUNITION

Parngyaph
Qeneral.. e - L e mm e et mmm—nn ";l
CINRACRIION o e e et e e mmm e e e 12
Deseriptlon oo e e e emmrme m- e e cem—— (R
Care and precnutione fu bawdbing .0 oo imnl e meiaeee 14
Packing and murKINg. ..coee oo cacccvccnmecmnc s mammeiecas s oo k£

71. Genernl.—Mortnr anmmunition (figg, 17) ix designed for Biring
from smooth-bore ennnon at high angles of five and ot ranges less
than those of ficld artillery.  Such weapons and sammunition are par-
ticularly effective in stabilized trench warfare, hence have been com-
monly known as trench mortars and trench mortar ammunition. In
the ammunition of early design, the projectile, not being stabilized,
tumbled in flight. To neet requirements for greater range and accu-
racy, recently designed projectiles are stabilized by fins. ‘To provide
for high angle fire at varions ranges (zones of fire), the propelling
charge, which is attached to the base of the projectiie, is divided into
parts, consisting of an ignition enrtridge and the required number of
propellent increments. In earlier design the ignition cenrtridge con-
sisted of a primed shotgun shell containing a charge of propelling
powder. As currently manufactured. the ignition enrtridge and
‘primer are separate elements, the primer being designed to screw into
the eartridgo container (base end of the projectile) after the ignition
cartridge has been inserted.  Because it is designed for londing into
the mortar as a unit and contains provisions for adjusting the pro-
pelling charge, mortnr ammunition is classified ns semifixed ammuni-
tion. ‘The 8-inch mortar and its ammunition are limited standard,

72. Classification.—According to the purpose for which it is in-
tended, mortar ammumition is clnssifierd ns high explosive, chemieal,
practice, or training.

a. High explosive shell are used for fragimentation or demolition
effect nccording to the action of the fuze,

b. The chemical fillers currently authorized for use only in 81-mm
mortar ammunition are smoke and gns.  There is no chemienl filler
authorized for 60-mm mortar ammunition.

¢. Practice shell may have a spotting charge or be inert,

d. Training projectiles are provided for training and practice.
They are inert and are designed to be fired more than once.  Several
propelling charges ave supplied with ench projectile.

73. Description.—a. @eneral —T'wo genernl types of ammunition
are authorized for nse in the 81-mm mortar and 3-inch trench mortar.

That originally designed for the 3-inch trench mortar is limited
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standard and is commonly known ns 3-inch trench mortar ammunition
to distinguish it from the ammunition designed originally for the
Bl-mmn mortar. Under certain restrictions ns to use of the full pro-
pelling chargo (see below), both types of ammunition may be used in
sither wenpon, ‘The 81.mm mortar ammunition is issued as fuzed
complete rounds with full (outer zone) propelling charge, wherens
the 8-inch trench mortar ammunition is issued as unassembled com-
plete rounds which must be assombled prior to firing. ‘The 60-mm
mortar ammunition is issued as fuzed complete rounds, similar to
the 81-mm mortar ammunition.

b. 81-mm mortar ammunition.—Because of its stabilizing fins, this
nmmunition (fig. 17), even though fired from a smooth-bore mortar,
is stable in flight and strikes nose first. A point-detonating type of
fuze is fitted to the nose of the shell. The propelling charge, consist-
ing of an ignition cartridge and propellent increments, is attached
to the base end of the projectile. The increments are remavable to
providé for zone firing. When fired in the mortar, trench, 8-inch,
Mk. TA2, the full (outer zone) propelling chargo will be reduced as
prescribed in the firing table. -

0. 3-inch trench mortar ammunition.—This ammunition, which is
limited standard (fig. 17), has no stabilizing fins, and because it is
fired in a smooth-bore mortar which imparts no rotation to the pro-
jectile, is unstable in flight and may strike the target in any position—
nose first, base first, or on its side. Hence it requires a fuze which
will function regardieas of the position of the projectile at the in-
stant of impact. Such a fuze, known as tho “Allways,” is provided
for assembly to the nose of the shell. The propelling charge, con-
sisting of an ignition cartridge and propellont increments in the
form of powder rings, must be attached to the base of the projectile
prior to firing. The full (outer zone) propelling charge of this
ammunition inay be used when fired cither in the mortar, 81-mm, Mt, .
or mortar, tronch, 3-inch, Mk. IA2, :

d. 60-mm mortar ammunition—Except for size, this ammunition is
of the same general design as the 81-mm mortar ammunition. A
typical round is shown in figure 17.

74. Care and precautions in handling.—Qeneral precautions
given in chapters 1 and 8 will be observed. In addition the following
will be complied with:

a. Completo rounds, being fuzed, will bo handled with due care at
nll times. The explosive elements in primers and fuzes are particu-
larly sensitive to shock and high tempernturs,

b. Just before firing and at no other time, the safety (cotter) pin
will be withdrawn from the fuze.

a7
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0. When firing, the round is insorted into the mortar, cartridgo end
first.  When the shell is relensed to slide down the barrel, the hands
should be promptly removed from the muzzle.

d. Duds should not. be handled or moved.  They should bo destroyed
a8 described in chapler 4,

75. Packing and marking.—a. I’achng —Ammunition of cur-
vent design for 60-mm and 81-mm mortars is packed as assembled
complete rounds, ench in an individual fiber containor and these, in
turn, in bundlo packings; 18 rounds of 60-mm shell per bundle, and 3
or 6 rounds of 81-mm shell, dopending upon the weight. Ammunition
of enrlier design for 3-inch trench mortars is packed as unassombled’
completo rounds, 8 per box, with one extra propelling charge.

b. Marking—In addition to the painting which identifies the am-
munition as to type, the' follomng information is stenciled on the
projectiles: :

(1) Chaliber and typo of mortnr in which fired. '

(2) Kind of fillor. =~

(8) Mudel of shell.

(4) Ammunition lot number.

o. Further informalion will bo found in chapters 1 and 8 and in
FM 23-85 and 23-90, :

)
.
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78. General.—a. Complets vound.—The torm “artillery ammuni-
tion” inclndes ammunition used in ecnnnon of all calibors. It includes
completo rounds and components thereof. Tho complete round com-
prises nll of the components necessary to fire the cannon once. These
components are, in general, the fuzed projectile, the propelling charge,
and the primer. Depending upon both the typo of propelling charge
and the method of londing into the cannon, complete rounds of artil-
lory ammunition are known as fixed, semifixed, or separate loading.
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b. Fixed. ammmmition—Complete rounds in which the propelling
charge is fixed, that is, not. adjustable, and which are londed into the
canthon as a unit, are known as “lixed” ammunition (fig. 18) As
usunlly designed, the propelling charge is assembled loosely in the
cnlhulgo ense, which is crimped vigidly to the projectile.  The primer
is fitted in the hase of the cartridge case.

e. Semifired ammunition—Complete ronnds in which provision is
mado for adjusting the propelling charge to the zone to be fired and
which, like fixed ammunition, are londed into the cnnnon as a wnit,
are known as semifixed ammmmnition (fig. 18). In the usual design of
this type of ammunition, the propelling chargo is divided into parts
known as increments.  Euch sneh part of the charge is assembled in
bag. ‘The full chargo is assenbled in the enrtridge ense in the base of
which is the primer. The neck of the cartridge cnse is a free fit over
tho base of the projectile, hence, when it is necessary to adjust the
propelling charge, the projectile is readily lifted from the cartridgo
cnse,  After the unnecessary increments have heen removed, the pro-
jectile is reassembled to the eartridge ense and the round is londed
into the cannon ag in the case of fixed ammunition,

d. Separate loading ammunition—Complete rounds in which the
separate componenis—projectile, propelling charge, and primer—are
loaded into the cannon separntely are known ns “separate loading”
amnmnition (fig. 18).  Althongh the propelling charge may be in one
section, it is usinlly divided into parts with ench part assembled in a
bag. While rather uncommon in our service, the propelling charge
may be contained in » eartridge ease instend of bag, bt in such in-
stance tho cartridge case is not fitted (o the projectile, but is londed
into the cannon separately,

. Claasiﬁcatlon.—)\rtillory ammunition is clussified according
to use as service, practice, hlank, or drill. It is also classified accord-
ing to filler as explmn’o, clwnnml or inert.

a. Servico nmmunition is that which is fired for effect. It mny bo
high explosive or armor-piercing (shell), low explosive (shrapnel),
chemical (gas or smoke), or inert. (cnnister and smaller enliber of
armor-piercing shot).

b. Practico ammunition has a propelling charge but the projectile
may contain a low explosive spotting charge or may be inert.

¢. Blank nmmunition is provided in small and medium calibers for
such purposes as saluting and simulated fire. It contning no projec-

tilo.

d. Drill ammunition is provided for practice in londing and han-
dling. It is inert,

78. Identification.—In common with other types, artillery am-
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munition is identified by painting, marking, and the nccmnpunymg
ammunition data card. Further information will be found in para-

* graphs 7 and 87.

79. Projectiles.—a. (ensral.—Although difforing in character-
istic details, all artillery projectiles are of the same general slmpe,

- lhat is, they have n cylindrical body and an ogival head. ‘The princi-

pal characteristic differences are—

(1) Location of fuzes—point or base.

(2) Radins of ogive—smaller for low, larger for high velocity
projectiles, y '

(3) Rotating band—narrow for low, wide for high velocity.

(4) Baso—*boat-tailed” or “aquare base,”

l(Ii) Armor-piercing Cup—used only with armor-piercing projee-
tiles 4o
. (6) Windshield or false oglve-»whore required for improved bal-

istics, !

b. Components.—A projectile with principal parts named is shown
in figure 20. Theso parts are described below. :

(1) Ogive—The curved portion of the projectile from the bour-
relet to the pomt is called the ogive. The radius of the ogive is gon-
erally expressed in calibers, & caliber bofng the diameter of the bore
of the gun, The radius of the ogive influences the flight of the pro-
jectile and in present dmgns genemlly varies from 6 to 11 cnhbers
radius,

(2) Bourrelet.—The lmurrelet ia the recurately machined pnrt of
slightly Inrger dinmotoer, at the forward end of the body, which bears
on the lands of tho bore. The cleatance between the diameter of the-
bourrelet and the bore diameter of & new cannon varies with the cali- -
ber from 0.005 inch for a 37-mm pm]ectlle to 0.020 inch for a 16-inch
projectile.

.{8) Body—Wlile npphcable to the entire projoctile, the term body
is usod to designate the cylindrical portion of the projectilo between
the bonrrelet and the rotnting band, . It is machined to n smallor dinm-
eter than the bourrelet to reduce the surface in contact with the lands:
of the bore. Only the bourrelet and rotating band bear on the Jands.

(4) Rotating bond.—The rotating band is a cylindrical ring of
copper or gilding metal, pressad into a groove near the base of the

*. projectile. As the projectile moves forward in the bore, the rotating

band is engraved by the rifling, and cruses the rotation of the projectile
necessary to maintain stability in flight. In addition, by completely
filling the grooves, the band preven(a the escape of gases pnst the
projectile.

(6) “Square base” and “boat-taded —When the surface to the rear
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of the rolnting band is 3;.::—_..:._:. the _._.:w......_r.. ia doseribed 88 having adapter and purster-woth U
 Yrquare puse” 3 when tapered ov conienl, it in known 08 .._52.......:@?: of the chemien! fller. 10 gome demBls **

(0) Base Q.r..a.\._... facilitate manufactnr®y a...:o..-...:..—.a.:ﬁ projec- tapered pipe threads, while in other destél® thede ports #iv = .
tiles nre Jesigned to 1o closedd at the nse endd with a heavy steel ping: sth straight thrends OF force-fits and welded- A typicsl chemical
fhe base pingz also provides & wont for the fuze and fuze plug shell is show?t in figure 20 L

(1) Base gs.,....\.w:.:._a.._._—..a containing # high explosive filler are (4) m?.aﬂ:&.\mr?_.:o— (this typP® is shown in Joce_cs in R w&
-:.3.._.-2_ with a baso cover (fie. 922)—* thin wetal Jdisk covering the is Jdesigned 40 gunction in flight and is therefore 35%—39 1_.3— s time
baso of the shell—to —._.3.2:. the hot oses of the —:.3:.:.:.n charge fuze. The ?_5...5:.3& of the: fu at s ?.1—22..:5& —.o_mz. along
from coming in contnct with the explosive filler through joints oF the trajectory jgnites o Liack powder charge M the base- "This chorg®
possiblo flawa in the metal of the nse. projects the filler of metatlic halls gorward in & cone of diporsiots

(8) >...=2...:.§m== cap—Yhe armor-piercing cap I8 of forged without rupturing the onse. - Although gome a——maeso— aro etith in

alloy steely heat-treated {0 have # hard fnce and yelntively goft core. gorvice they aro almost ontirely’ s:ﬁe:a?w— by high explosive a—..c:
On dmpacty the hnrdeneid fuce of the cop? destroys the pardencd gurface (%) QE&&?\? canister coneists of o ight motal cne®s filled w1
of thearmor plate while thesofter core of theenp? —:.22.3:5 hardened gteel buliss containing 10 explosive charge- 1t breaks upon Jeaving

point of the _:...wﬁ..p.:a by dist cibnting the jmpact & rosses over & nrge the muzzle of the cannots allowing thoballs to pcatter. i
arca of the hend

(9) =:..=?~:...=~.\é_=. windshield maste of steel O aluminum, is

gocured to the cap oF thond of the project ile to gAve ...:—:.32— ballistics.

(10) Location of ?a...\z.ﬁ__ explosive shell, designed for blast, chargo and others a1e inert. (oo Aig: o) .. .
?an_:a:;. jon, or mining offect agninst .:é..ie.a:i targets, require () m:eei.&c—. ..33::.5.5: is =na.—. ammunition with m—.am:a .?.38.
a point- letonating fuze cither of a_:x._.::.:.r or delny action. Armor \es 634.5.& for training in elevatin® o—.pdomn.:@. and sight!
piercing ghell, desigmedt for e agninst protected targets, must fivst oco to Which the subcaliber equipment pertaind. 1ts pa.aps?
_5:3_._.8 the _:,32:4... AVINOT, then explode, hence require basge- the fact that it is more %o:c_s._ns— and mey bo ueed 10 rel
detonating fuzes cither of delny OF nondelny action. . 8:@83.— arens. Do .
. (11) Tracer—For ohwervation of five, some ghell are equipped with . (N prill 3&8&?..\?3& 3&853 and .om‘ac?s rounds
; o trncer, In some models, the treee? 1a used o jnite the filter and training 87° known 88 dummy or-drill ammunition: They *re
3 deatroy the ghell in cnse the shell wisses the target. for training and —:.._ao._aa in handling ghell _5% in the gervice ©
. e. Types of ?.&..a:r._..\cr:ﬁ.:.zi according to type, ?.:._eoo.__aa are piece- A eqc._az drill ?.38«_? is Esue—.s.am in .anﬁa wa
known 88 high explosive 3.__5..._..:._&.:_ ’, chemical, ghrapnel, canistery 80. Fuzes—% Q%&.&...L.P fuze is ® 381:23— devico used W)
target practice (including a.—z..:.._x...fs_:_ arill. . ?.&3..._? to explode iy st the time snd under the cire
. (1) High emplosive hell (ITE —These —:.&2._.:.5 (g 21), are Jdosired. (Beo =§.§.wm..pc‘-=béc.v . -
. mnde of wteel and contuin # :.—._..:...:. Inrpe chavge of high ..u—.r.m._eo b. 5:5..\.»5 Fuzes 8re &a&?& ..9.6—.95& to —éa_:c
i fller, They are fitted with # base cover and usunily designed for & —:.&aao.:o as “point” OF apase” ' )
-E..:a.z..?sso.:ﬁ fuze. (2) Fuzes are further assified 88 time, A:—io... or ¢ combinetion
I (2) >..=§.-1§§.=.a ?.&.i..? (A" _—'This type of —:38: of both. rimo fuzed contein & @—.2?-5— time .o—n__..o_we mn
S designed to penetrate armor pinte and mny OF may not have an eX ofs 33388& black powder trainor® ‘13?::%3 gimilar toa W
e give filler. An :...._a_.-e.:......:..... cnp is fitted over the ogive and a Wi which mny be set o ® _.-.258—.3.52— time, prior to fring:
- chicld over tho eap. Those AP projectiles containing M € fuzes gunction o® jmpact with the targot- 1f the fuze 18
chargo have thick walls and R relntively mall amount of explosive gunction oF jmpnct with & vory light matbriel targets
filler.  The tmse of explosive projectiles ia closed by ® Lase plug? airplane wing, it 18 calied :u__—.a-.oosu._swo.s .
which the fure is fitted and the whole coveved by & bise cover. (3) Tmpact fuzes are further ofaw..——aﬁ qs superawic
3 C hemical avsz.\g.e_:.:._._ ahell, in genernl, 4¥° cimilar to ' depending upon their quicknos8 of action:

cxplosive sholl, differing -:..::....—::J in the manner of assembld Nomn—The terms ..2__2._..5#......-...-....&3-«.. are used 10 reterence 0
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(4) Depending upon the mechanism of arming, certnin fuzes are
congidered “bore-safe,” that is, the explosive train is so interrupted
that, even if the more sensitive clements should function prematurely,
the projectile eannot oxplode until after it lenves the muzzle of the
cannon,

o. Arming—In general, all artillery fuzes are in an unarmed con-
dition prior to firing although in n strict senso time fuzes are always
armed despita the mechanieal restvnint. which prevents initiation of
time action. Fuzes of the impact type are usually armed by centrif-
ugal force acting on parts of the fuze after the projectile leaves the
muzzle. The time element of time fuzes is initinted at the instant
of firing hy “set-lmek” (see app. ). ‘To prevent accidental arming
during handling and shipping, safety devices such as & safely wire
or colter pin are used when required,  Such safety devices are to be
removed prior to firing.

81. Adapters and boosters.—a. Adapters.—An adapter is a steel
bushing fitted to the nose of a shell and threaded to receive the fuze.

b. Raosters.—The term “hooster” is applied to ane of the explosive
elements in the bursting chnrge explosive train, It consists essentinlly
of the hooster explosive in a metal ense.  In some designs the booster
is r patt of the shell londing nssembly, in others it is assembled to the
fuze an shipped.  ‘Tetryl is the most commonly used booster ‘explosive.
The corresponding explosive element in chemical shell which opens the
shell and disperses the chemiceal agent is called a “burster.”

¢. Adapter-boorters.—When a bovster is assembled to an adapler, the
combination is known as an adapler-hooster.  Tn genernl, ndapters and
boosters are components assembled to the shell or fuze at the time of
manufacture and are not shipped separately for nssembly in the field.

82. Propelling charges.—a. General.—In general, propelling
charges (figs. 18 nnd 82) consist of a charge of smokeless (NH or
FNH) powder, with an igniter chargo of hlack powder, assembled in
a suitnble contriner. The powders used as propellants are described
in scction TTL, chapter I ‘The nature of the contriner depends upon
the design of the ammunition. In the case of small-arms and fixed
ammunition, the eari ridge ease, crimped rigidly to the bullet or projec-
tile, serves as the container for the charge. which is assembled loosely
therein.. In semifixed artillery ammunition, the charge, being divided
into pnrts or increments for zone firing, is assembled with each incre-
ment in a cloth bng. The full charge, with all increments in proper
order, ia assembled in the cartridge ense which, for this kind of am-
munition, is a free it over the end of the projectile. In semifixed
mortar ammunition, the incroments, consisting of bundles of sheet
powder, are ncstod bolween the blades of the fins, The ignition
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cartridge containg the igniter charge. In small-arma ammunition, the
firo from the primer is adequate to ignite properly the small grains
of the propellant, hence an igniter is not required. In fixed and semi-
fixed ammmition, the igniter charge of hlnck powder is contained in
the outer end of tho artillery primer which is fitted into the base of the
cartridge case. In separate Joading ammunition the propellant and
the igniter are assembled in cloth bngs. Depending upon the design
of such charges, they are known as single section or multisection
charges (fig. 32). Multisection charges are subdivided into “base and
incroment,” “equal scction,” and “unequnl scction” types. Separate
londing propelling charges, which are shipped and stored in cartridge
stornge cnses (fig. 80), are further described below,

b. Single aection charge~In this type of charge (fig. 82), the pro-
pellent powder is contained in a smgle bag, tlghtly laced to give the
charge rigidity. The igniting charge is divided into three parts, ench
in its own bag—two end pads and a core which extends axinlly through
the center of the clmrge and connects the u;mtor pads sewed to
each end.

0. Base and increment charge.—Charges of this typo (fig. 32) have
a base scction and one or more increments. The increments may be
of equal or unequal weights, but usually weigh less than the hase sec-
tion. With some types, one igniter pad is attached to the base end
of the base section only, while other types have a core igniter running
through the center of the base and each increment, with an ignitor
pnd at the brse end of the base section. Others have, in the base sec-
tion only, n core igniter connecting an igniter pad on each end.

d. Equal scotion charge—This type of charge (fig. 82) is also
known as an “aliquot part’charge.” As the name implies, these
charges are divided into & given number of equal sections. In those
designs in which the igniter pad is separate, tying straps are provided
for attaching the igniter to the propellent charge. In other designs '
the igniting charge is divided into parts, having an igniter pad at the
base end of each section, In other types there is a longitudinal core
igniter connecting with an igniter pad on ench end of each section.

e. Dummy charge—~Dummy charges, simulating service chargos,
are provided for use with drill projectiles for the purpuse of training
personnel in the service of the piece,

/. Cartridge bags.—S8ilk has been found to be the most satisfactory
materinl for cartridgo bags, although wool, mohair, or cotton may
serve as n substitute for lower grades of silk,

g. Color—(1) In cnses where two types of propelling clmrgos are
designed for one cannon—one for innor, the other for outer zones of
fire—the cloth of the bags for the inner zone is dyed green to distin-
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guish that charge from the other type which is nssembled in undyed
(white) bngs,

(2) Bags of current manufacture nsed for the igniter charge nre
dyed red to indieate the presence of the blnck powder igniter,  Those
of earlier manufncture (undyed) ave murked “IANVIER.”

83. Cannon primers.—a. (encral.—A cnnnon primer, commonly
cnlled a “primer,” is the component nsed to initinte the ignition of the
propelling charge.  Although mude in vavious forms, it consists es-
sentinlly of a small quantity of sensitive explosive and n larger quan-
tity of black powder, encased in a metal container,  The method of
firing the sensitive explosive element and the quantity of binck pow-
der used depend upon the design of the propelling charge (fig. 35).
In the cnse of fixed amd semifixed ammunition, the primer (fig. 18)
i3 in the form of & tube having a slightly enlnrged head which is forced
into the bnso of the cartridge cnse.  In the case of separate londing
ammunition, the primer is designed for insertion into the breechblock
and is fired by percussion, friction, or an electric current. Based on
the method of firing, cannon primers ave classed as—

Percussion.

Friction,

Electric.

Combination percussion-electric.
Ipniting.

b. Percussion primer—This type of primer (fig. 36), designed to
bo fired by n blow of the firing pin, is generally used with all artillery
ammumition except that for harbor defense and railway artillery.
The primers used in eartridge enses contain suflicient. blnck powder to
ignite properly the smokeless powder in the cartridge case. Those
used with separate londing propelling charges contain only enough
black powder to ignite the blnck powder igniter attached to the pro-
pelling charge.

o. Friction primer—"This type of pmm-r (g 86) is fired Dy the
heat generated when a serrated plug is pulled through an explosive
composition sensitive to heat or friction, At the present timo it is
used as a substitute for the electric primer in the event of failure of
electric power. .

d. Electric primer—This type of primer (fig. 36) is fived by the
heat generated when an electrie current. pnsses throngh a resistanco
wire embedded in a rensitive explosive composition, It is used only
in harbor dofense and railway artillery.  Althongh both the friction
and clectric primers are very similar, the electric primer is distin-
guished by black insulation around the wire,

e. Combination percussion-clectric primer—This primer (fig. 36)
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is designed to be fired cither electrically or by n blow of the firing pin.
It is used only in cerinin harbor dofense and rnilway artillery.

A Iqumg primer—This type of pnmcr, although very similar to
the percussion type, differs therefrom in that it contning an inert cap
with n holo in it in licu of the porcussion element. It in intondod for
uso in certnin subealibor ammunition which is designed to be fired by a
service primer.  The flame from the service primer pnsses through the
hole in the cap of the igniting primer, thus igniting the black powder
charge in the igniting primer.

84. Igniters.—In the propelling charge explogive train, thoe
igniter is the explosive (black powder) which intensifies the spit from
the primer composition to the end that the propellent powder is
ignited properly. The term “igniter” is more commonly.used in
referring to the igniter chargs in the form of “pads” or “cores” at-
tached to, or used with, separate loading propelling charges. The
bags of such pads or cores.of later manufacture are made of red
cloth to distinguish them from the bags containing the pmpellent
powder. (See figs. 33 and 34 and par, 82.) Prior to packing in
a: cartridge storngo cnse, a cloth .or paper “igniter protector cnp” is
pinced over the igniter ends of separate londing propelling charges
for protection during shipment and storage. Igniter protector caps
must bo romoved prior to loading the charge into the cannon,

85. Blank ammunitioni—a. General—Blank ammunition is pro-
vided for cannon of calibex up to and including 105 mm, for practice
purposes, for maneuvers, for firing the morning and ovening gun, and
for saluting. The rogulations governing use of blank ammunition
mny be found in AR 210-10, AR 600-28, AR 600-30, and soctlon 11,
Circular No. 218, War Department, 1941,

b. Complete round.—The completo round of blank ammunition con-
sists of a cartridge case with primer, a charge of black powder, a
folt wad, and a closing cup sealed in tho mouth of the case. The |,
cartridgo cnso is usually made by trimming the service cartridge caso
to a suitable length. A typical round of blank ammunition is illus-
trated in figure 37. '

86. Care and precnutions in handling.—a. In addition to the
precautions prescribed in chapter 8, the following will be observed: -

b. Ammunition, especially the rotating bands and cartridge cases,
will be protected from such damage as would affect their sorviceability.
A damaged rotating band will affect the flight charncteristics of tho
projectile; n dented enrtridge caso may jam in the chamber.

e. The seals of airtight containers will not be broken until the
ammunition i8 to bo used, oxcept as required for inspection. )

d. -Components containing sensitive explosives such ag fuzes,

8T



TM 9-1900 ‘ TM 9-1800 -
86-87 AMMUNITION, GENERAL - AMMUNITION, OENERAL

primers, and detonators will be protected from undue shock and high
temperature, .

e. No attempt will be mde to disnssemble fuzes in the field without, -
specifie instractions from the Chief of Ordunnce.

87. Packing and marking.—a. Packing.—Except. for enlibers
smaller than 75w, which are paeked in a metal-lined box, fixed and - |l -
semifixed ammvnition is packed as nssembled complete rounds in
individunl fiber or metal comtniners which are bindled or boxed (fig.

40). Scparafe londing ammnnition is packed separately as follows:

(1) Unfuzed high explosive projectiles—with grommet to protect
the rotating hand, and eyeholt §ifting plugs (fig. 23).

(2) Projectiles such ag armor-piercing, having a windshield or false
ogive—in a crate or hox (fig. 41).

(3) Separate londing propelling charges—in aictight metal car-
tridge stornpe cnses (fig. 39).

(4) Primers—in sealed metal or moisture-resisinnt contniners and
these, in turn, in metnl-lined boxes (fig. 42).

(6) Fuzes with or without boosters—in individunl waterproof or
moisture-resistant. eontainers and these, in turn, in wooden or metal-
lined boxes.

b. Murking—Artillery ammunition, in common with other types,
is identified by the painting and marking and the accompanying
ammunition datn eard (par. 8). The basic color scheme—yellow,
high explosive; ved, low explosive; geny, chemical; blue, practico;
black, drill—applics also fo artillery ammumition, However, there
are now on hand farget practice projectiles of Invger caliber which
have been painted black. Tt is confemplated that when replacement
ot repainting is required, they will be painted blue in agreement with
the basic color scheme. Armor-piercing projectiles which contain a
high explosive filler are painted yellow; those too small to have n
high explosive filler and fuze are pninted black. ‘The marking on the

o
projectile includes— .
Caliber and type of ennnon in which fired. ™

Kind of filler (TNT, WP smoke, ofc.). :
Mark or model of projectile. .

Weight zone marking. ORMAL
Lot number.

Similar information is marked on other components.  For examples |
of typical mnarkings see figures 19, 23, 31, and 38. Further infor-
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To act fuse for suprrguick artion.—Turn the setting sleeve so that the screw deiver
olot te ln line with S. Q.” stamped on the agive.

To scl fuze for delay action — Tutn the seiting sleeve sn that the sceew driver sfot
Is in line with “Deley™ stamped on the ogive.

Ta prepare the round for zone firing. —To fire the taund in the highest zane, no
ehauge s required. To fire the tound in & zane other than the highest. remove the pro-
Jectlle from the cartridge case; invert the cartridge case so that the increments will fall
out. fireak the twine and remnve the increments marked with higher numbers than the
gone In which the round is to be Ared.  Replace the semnining increments In the car-
tridge ease 20 that the bags and lnote ends af the twine are well down in the case. Re-
5‘;‘.:: Al%molecllle in the cartrldge ease. NOTE: SEE DATA ON REVERSE SIDE
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FiGtan 21.—Aantiaireraft 3-lnch high explosive projectile.
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CALIBER OF CANNON AND MODEL OF CARTRIDGE CASE

AMMUNITION LOT NUMBER AND LOADERS INITIALS

— MODEL OF SHELL

~— CARTRIDGE CASE LOT NUMBER
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MQDEL OF SHELL

WEIGHT ZINE MARKING =

KINO OF FILLER=

CALLIBER AND TYPE OF CANNON
TYPE OF SHELL

MUNITION LOT NUMBER AND LOADER'S INITIALS

MODEL OF SHELL:
LOT NUMBER .’

(MARIING IN WHITE)

RA FSD 1308

FIGT2as 25.~Practice shell.
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LOT NUMBER TYPE AND MODEL OF FUZE
LOADER'S INITIALS MANUFACTURER'S INITIALS
MONTH AND YEAR LOADED g /—-—WHITE

265 MAX:

566 MAX: .
Frivan 27.—Fuge, point-detonnting, M6,

STAMPED ON REVERSE SIDE—
LOT NUMBER, YEAR OF MANUFAGTURE,
NUMBER AND REVISION OF DRAWING.

MANUFACTURER'S INITIALS AND
MODEL OF FUZE. .

" RA FSD 1277

RA FSD 1281

Fiounn 28, ~-Fuse, tima, 40-second, M1DOTM,

2.88 MAX:
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LOT NUMBER
LOADER'S INITIALS

MONTH AND YEAR LOADED

TYPE AND MODEL OF FUZE
MANUFACTURER'S INITIALS

i
-&lM‘f_‘v : '-

265 MAX-———=t l

566 MAX. {
RAFSD 1278
Frmm 20, —Faze, point-detonating, M47.

STAMPED ON REVERSE SIDE -
LOADERS LOT NUMBER
LOADER'S INITIALS, AND
MONTH AND YEAR LOADED

TYPE AND MODEL OF FUZE

—-— SETTING SLEEVE

81 MAX.

455 MAX.

. RA PD 3990

FIoree M- Fuze, polnt-detonnting, M4R,
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RA FSD 1301

1,

il

ELL:
WEIGHT ZONE IMRKING"I

KIND OF FLLER

MODEL OF SH

CALIBER AND TYPE OF CANNON

OF CANNON AND MODEL OF CARTRIOGE CASE

=

NITION LOT NUMBER AND LOADERS INMMALS
NUMBER

AMMUI

/.

FACTURER'S INITIALS AND YEAR OF MANUFACTURE

cues 31.—-Semifized ammunition.
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Froune {1,—-Womden parking erate,

RA PD 4317
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Seoron VI

BOMBS .
Paragraph
Qeneral __ e e ———————————————————— e om0 11 e 88
Clasaification and fdentificatlon. cae oo Ceee e wmmae 8D
Demolition bombs. ... reemm——e—ma——————— = ——— - 00
Armor-plercing DombE. .. .. e ceeecemcececccocaccceanananae e ————— o1
Fragmentation bowbs. ... e vmmeccesamcemec e ea—— 2
Chemlical bomba. e e ccmcrcmeccm e cmm—aaee eemm— 14
Practice DONE. cae e o oo e te e e mm———— e oo o c e am— 4
Drill hombs e ————————r - e m A o —————— on
Fuzes — ———- - 06
Care and precauntions in handling. imeemm———————— "n
Packing and marking. ‘ , - ]

88. General.—a. Bombs are missiles designed for relerss from
airplanes. For reasons of safety they are usually stored and shipped
as separate components. KFor use in the fleld they are issued as
unassembled complete rounds which must be assembled prior to use.
(See also par. 98 and ch. 8.) While the components of bombs differ,

.clependmg on the particular type and model, in general they eonslst

of—

(1) The unfuzed bomb, with or without fin assembly.

(2) The fuze or fuzes.

(3) The fin assembly (for smaller bombs assembled to bomb as
shipped).

(4) The arming wire assembly.

‘These components for a complete round demolition bomb are shown
in figure 45,

b. Bombs are installed in airplanes by means of suspension lugs
on the sido or tail of the bomb. Bombs of 100 pounds and henvier
have two suspension lugs on the side of the body arranged for hori-
zontal suspension of the bomb, Smaller hombs have one lug on the
side and another on the tail end, thercby permitting the bomb to ’
be installed cither in a horizontal or vertical bomb rack.

o. The functioning of bombs is dependent primarily upon the
action of the fuze fitted thereto—superquick, delay, or time. The
terms superquick and delay are used in reference to the action at
the instant of impact, whereas time rofors to time after release.

d. Bomb fuzes are prevented from arming or functioning by menus
of an arming wire which is normally removed by the bomb's release
from the airplane. When it is necessary to remove the arming wire
to unfuze a bomb, instructions attached to the fuze will be carefully
followed. Provision is made for releasing the bomb from the air-

(]
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phine withont removing the arming wire from the fuze when it is
desived that the bomb should Innd withont funetioning,

e. A brief description of the several {ypes of bombs is included in
the following parngraphs.  For complete details of the varions types
and madels, see I°M 9 1080,

89. Clnssifieation and identification.—n. Depending upon tho
kind of fHler, bombs mny be classified aceording to purpose ax demo-
lition, fragnentation, or practice.  Practice bombs are provided for

training and macksmnnship; they may have n low explosive spotting -

charge or they nmy be inert, Drill Bombs, which are inert, provide
for training and assembling (fuzing) and handling the umlplolo
round.

b. Bombs, in common with other types of ammunition, are identi-
fied by the pninting, marking, and the accompanying ammunition
data enrd. With one exception, the same basic color schema which
identifies sl mowmmition nx to kind of filler (par. R) is used
for bombsg.  The marking on the homb identifies it s to Lype, weight,
madel, filler, Jot. pumber, londing plant, and date londed.  Repre-
sentntive markings nre shown in figures 47 and 48,

90. Demolition bombs.~—a. ‘These hombs are designed for the de-
struction or demolition of matériel targets, the destructive effect
being produced chiefly hy the violence of the detonntion, althongh
fragments may cause ndditional damnge, particularly when the deto-
nation ocenrs above ground,  The walls of sueh hombs are relatively
thin and the explosive filler is almost 50 pereent of the total weight.
of the bomb, A blnst effect is obinined by using a fuze designed for
superquick action; n mining effeet, by n delay action fuze. Standard
demolition bombs are made in sizes ranging from 100 to 4,000 pounds
and are designed to use hoth nose and tail fuze (fig. 43). Except for
the 100-pound size, the fins are shipped sceparately (fig. 47). The
bodies of demolition hombs of current. design are cylindrical; these
of earlier design were strenmlined.  Figmre 44 shows a (ypical demo-
lition homb ns n complete ronnd; fignre 45 shows the homb as shipped
but with packings removed; figore 46 shows the packing ceate.

b. General purpose hombs are demolition bombs modified for uso
by all nrms nand services.

91. Armor-plercing bombs.—'These ave designed for piercing

the armor bf warships and other similarly armored targets and con-.

erefo profeclive targets. They ave of heavier construction than
© demolition hombs and contnin a rvelatively. smmller percentage of
explosive filler. ‘They are designed for tail fuzes of the time delay
type.

(1
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92. Fragmentation bombs.—a. Fragmentation bombs are de-
gigned for use agninst personnel and .light matériel targets such as
motor transport and eirplanes, the principal destructive effect being
produced: by fragments of the bomb body projected at high velocity,
the frngments weighing 0.2 to 0.3 ounces ench. DBombs weighing 20
to 80 pounds and having relatively thick walls produce the most effec-
tive fragments. The explosive filler weighs approximately 15 percent

of the total weight of the bomb. Tail fins are used to stabilize the
flight of all bombs except those used for specinl purposes such as low
altitude bombing, in which case a parachute is nsed to rotard the.
flight of the bomb until the airplane has cleared the danger area.
Fragmentation bombs are designed for noso fuze only. Fragmenta-
tion bomhs are packed as unassembled complete rounds in wooden -
boxes, metal crates, or bundle packings. Typical fmgmentntion bombs
are shown in figure 48,

b. Small fragmentation and incendinry hombs are nmmbled in
clusters (fig. 40) for more effective use and for ense in handling and
dropping.  Cluster adapters support the individual bombs and in turn
nre hung on the large size bomb racks. T'he cluster is dropped from
the nirplane as n unit. The arming wire acts to relense the bombs
from the adapter, either by mechanical means directly or by firing &
cartridge which causes their release.

93. Chemical bombs.—Bombs containing chemical agonts which
produce a toxic or an irritating physiological effect, a screening smoke,
an incendinry action, or any combination of these, are termed chemical
bombs. They are known as gas, smoke, or incendinry, depending
upon the principal effect. The force necessary to open the bomb body
and properly disperse the chemical agent is provided by an explosive.
element. called a burster. As the body need serve only ns a container
for the chemical agent,-the walls are very thin and the proportion of
filler to total weight is very large. Chemical bombs are authorized
in 4-, 80-, and 100-pound sizes. Fuze action is superquick to prevent
thoe waste of any of the charge by its being cnrried mulcrgronnd
Chemicnl bombs are packed finned, but without fuzo and burster, in
waeden boxes, A typieal chemienl bomb is shown in figure 50. -

84. Practice bombs.—Practice bombs are provided for training
in marksmanship.- They may be sand loaded at point of use and' they
may contain a low explosive spotting charge which for some uses, such
ns ngninst water targets, may he omitted. Such bombs are (lemgned
to simulato corresponding service hombs of the fragmentation and de-
molition types. A typical practico bomb, one which simulates the
demolition type, is shown in figure 51.

™
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95. Drill bombs.—Drill bombs are provided for training in assem-
bling (fuzing) and handling operations.  ‘They are the snine sizo and
shape s standard demolition bombs, ranging in weight from 100 to
2,000 pounds. Al components are inert, ’

96. Fuzes.—a. 7'ypea—Bombh fuzes are chssificd according to
methad of arming as—

(1) Arming-vane type.

(2) Arming-vane type with mechanical delay.

(8) Arming-pin type.

(4) Arming-pin type with time delay.

(8) Time, .

b, Location~Any of thess types may he designed for use in the
nose or the tail of the homb,

97. Care and precautions in handling.—Bombs and components
will be handled ns specified in chapter 3.  In addition, the following
will be observed:

a. Primers and detonators will be handled with the grentest care

“at all times. Specinl care will be taken to sce that. primer-detonator

and fuze cavitics are free from all foreign material prior to assem-
bling these components to a homb. o

b. Prior to nassembling and handling service hombs, personnel
should be trnined in such drill and practice with dvill bombs and inert
components as will insure snfe and proper assembly.

¢. Due care will be exercised to see that the seetion of arming wire
protruding beyond the fuze is smooth and straight, as kinks or burs
may causo a hung homb.

98. Packing and marking.—a. Packing.—(1) All bombs nre
shipped and stored unfuzed. ‘The nose and tail fuze openings are
closed with shipping plugs which will not be removed except when the
bomb is being inspected or the complete round is being assembled.

(2) In general, bumbs weighing 100 pounds or less are shipped
as an unassembled complete round in one package. Bombs weigh-
ing 800 pounds or more ave shipped in two packages; one, the londed
bomb body with shipping bands, the other containing the fin assembly
and other components required for the round.

b. Marking.—(1) Wherever appropriate, the color scheme used for
painting the bombs described in paragraphs 8 and 89 is used on the
packing boxes or crates. All information for identifieation and diree-
tions for shipping are marked on containers for bombs and compon-
ents and on the bonb bodies when no container is used.

(2) A list of all separate components required for the completo
round is stenciled on the shipping container in which these com-
ponents are ordinarily packed. It is usual, however, to store these

78
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components separately and, when such is the case, the word WITH-
OUYT is stenciled above the list of components on the shipping con-
tniner. When the separate components are packed with their respec-
tive bomb or fin assembly for shipment, the word WITHOUT is
painted out and a card, listing the components as preked, is inserted
in the accessory tray, Lube, or box.

»

RA FSD 1261

| 4,
|
20Q0:18. MK. 1M B

SO0-LA M43
P10UaR 43.—Types of demolition bombe.
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Fiauan 47.—Bomb, demolition, 1,000-pound (as shipped).
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PYROTECIINICS
Paragraph
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Packing and marking.__ fmmmm—m———————————————— - 110

99. General.—Military pyrotechnics (fig. 62) are designed to
produce a brilliant light for purposes of illmmination, or colored lights
or simokes for signaling. Some types are projected from, or used on,
the ground ; others are released or projected from nirplanes,

100. Classification.~—a. According to use, pyrotechnics may be
classified ns—

Ground—for use from the ground.
Aireraft—for use from nireraft.

b. A further grouping according to purpose is—
Signals or lights—for signaling,
Flares or photoflash bombs—for illumination,

¢. Any.of the nbove types, when provided with a parachute, is known
as a parachute type.

101. Pyrotechnic compositions.—a. A pyrotechnic domposition
is a physical mixture of chemical elements and compounds which pro-
duces illumination ranging from the “dark fire” used as elements of
blinker signals to the brilliant flash used in night photography.

b. Pyrotechnics generally function by means of an igniter train
analogous to the explosive train. It is initiated by a primer mixture,
intensified by a “first-fire compound” which properly ignites tho
luminous candle.

o. Standard pyrotechnic compaosition, in general, consists of chlo-
rates to provide oxygen for burnim;; aluminum or magnesium for fuel ;
barium, copper, and strontium salts for color; and a bimling and
waterproofing agent such as asphalt or parafiin.

"102. Visibility of pyrotechnic signals.—While tho distanco at
which pyrotechnic signals are visiblo and distinguishablo varies with
candlepower, color, and weather conditions, the following data may
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rerve a8 A bnsis for use.  Probable distances at \\lm'h signals are dis-
tingnishable mulor nvmugo weather condifions:

\ (ot l)lsumnlsmmmy (ralles)

Type of signal peoctonte | " T T
eanvliepower Iny Night

Whitestarparachite. . ... ... . __... 35, 000 2.5 Tt 10

Redstarecluster .. ... ...cicneenncn..- 18, 000

Red star parachute_. .. 10, 000 0.0 2

Red chaln parachmte. ... .. .. ..ca.... 1, 500

Nota.—Rignals may be vislisle, buat ot distinguishable, at greater distances. The visibility of colors
n elear afr Is appenximately as lollows: green, 1; white, 1.1; amber, 1.4; reul, 2.8.

103. Flares.—a. (Veneral.—Flares (fig. 52) are used for illumina-
tion of terrain during night operations involving reconnaissance, bom-
bardment, photography, and landing.

. b. Reconnaissance flare.—"The flare, nircraft, parnchute, M9, shown

. in figure 55, was developed to satisfy the requirement for a small

parachute flare for reconnaissance work. It is fired from the pistol,
pyrotechnic, M2, and functions approximately 21, seconds after
firing. The candle burns for one minute, producing a light of 60,000
candlepower.

o. Night bombing flavea—(1) The flave, aireraft, pnrachute, M24,
shown in figure 58, is used for night bombing. It is n parachute type
provided with shade to profect the hombardier from the glare of the
burning candlo. The enndle burns for 314 mimﬂm, producing »
yellowish llght of 800,000 candlepower. The flare is designed for
installation in standard horizontal bomb racks, and may be released
either “armed” or “safe.” If released “safe,” the flare may function
on impact.  When relensed “armed,” the flare becomes fully ignited
5 seconds after relense.

(2) ‘The flare, nirveraft, parachute, M26, shown in figure 56, is sta-
bilized with fins and fitted with a mechanieal time fuze adjustable
for settings from 15 to 90 scconds. It is designed to function at &
predetermined time after release, depending upon the setting of the
time fuze. Functioning of the fuze projects the candle, shade, and
parachute from tho cnse. ‘The eandle ignites when the parachute
opens, and burns for 814 minutes, producing approximately 800,000
candlepower. It contains an asbestos shade which supports the flnre
and shields the bombardier from the ghm' It is designed for night
bombardment and may be installed only in » hovizontal rack in the
airplane. It mny be relensed cither “armed” or “safe”; if released

. “gafe,” the flave may function on impnact.
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d. Emergmcy landmg flare—The ﬂare, aircraft, parachute, MBA1,
shown in figure 53, is intended for use in emergency innding. 'l'he
finre furnishes a yellowxsh-whlte light of approximately 850,000 can-
dlepawer, and burns for approximately 8 minutes, It is designed for
installation in either a vertical or horizontal rack in the airplane, and
may bo released either “armed” or “safe.” If relonsed “safe,” the
flare may function on impact, When released armed, the flare becomes
fully ignited approximately § seconds after rolease.

e. Airport flore—The flare, airport, M13, illustrated in Bgure 54,
is designed for lighting airflelds in emergencies, should the ﬁoodlight-
ing system fail. It is ignited by means of a quick pull on the janyard.
The flare produces 1llummatmn in excess of 40,000 cnndlopower for
8 minutes,

104. Photoflash bombs.—-'l‘ho bomb, photofinsh, M23, illustrated
in figure 87, is designed to produce a brilliant light of sl\ort duration
for night photography. It is equipped for installation in aircraft
in standard horizontal or vertical flare racks. It functions approxi-
mately 15 seconds after release to produce a flash of 150,000,000 candle-
power for 0.16 second. It may be dropped armed or snfe but, if
dropped safo, may function on impact.

106. Aircraft signals—qa. Aircraft signals and the pistol from
which they are fired are illustrated in figure 0. The signal is con-
tained in a signal case with an expelling charge. The signul case in
turn is contained in a “barrel” with a pmpcllmg charge.  When the
pistol is fired, the propelling chargoe, in addition to projecting the
signal caso ignites a fuze. After 2.5 scconds tho fuze ignites the
expelling charge, which in turn expels the signal and ignites the
pyrotechnic composition.

b. Tho signals currantly authorized for use ave—

(1) Signal, aircraft, red star, parachute, M11.

(2) Signal, nircraft, red star cluster, M14.

(3) Signal, nircraft, white star, blinker, parachute, M185.

(4) Signal, aircraft, green star, blinker, M16.

(5) Signal, aircraft, double star, red-red, AN-M28.

(8) Signal, aircraft, double ‘star, yollmv~yellow, AN-M29.

(7) Signal, nircraft, doublo star, green-green, AN-M30,

(8) Slgnnl, aircraft, double star, red-yellow, AN-M31.

(9) Signal, nircraft, double star, red-green, AN-M32,

(10) Signal, nircraft, double star, greon-yellow, AN-—M33

(11) Signal, nircraft, single star, red, AN-M34.

(12) Signal, nireraft, single star, green, AN-M36,

(18) Signal, mrcmﬂ,mnglo star, ycllow, AN-Ma3s,

(14) Signal, aircraft, white star, parachute, M10 (limited standard).

ot *
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c. Airernft signals are identified by the color and marking on the
identification top (outer wad). o .

106. Drift signals.—a. Drift signnls are used as an aid in nnviga-
tion for aivernft flying over water. ‘They nre sl bomb-shaped

signnls with stabilizing fins.  “They nve dropped by hand over the side

of the nirplane,

b. Sigunl, drift, M25 (R, 62) is desigmed to function 8 smzml.ds afler
impact with water.  While flonting, it emits a flame nccompanied by a
column of smoke. It is used for both day and night nnvigation,

o. Signal, drift, day, AN-Mk. 1, ix a light paper shell filled with »
metallic powder. 1t bursts upon impnet. with water and leaves a
slick on the surface. .

d. Sigoml, drift, night, AN-Mk. 4, functions after impact with waler,
While it flonts, it burns ont. of the tail, emitting fiame nnd some smoke.,

107. Ground signals.—a. Grownd signnls ave designed (o be fired
from the projector, pyrotechnic, M1A L, M3, or .M4. Ihn si;'mnl.? nre
equipped with tails and fin assemblies to provide stability in flight.
They are fired from the projector, tail npward, 'l‘lu-y. reverse at
approximately 100 feet and rise to an altitwde of approximntely 600
feet before the signal is ignited and ejected from the ense. 'I’Ilo: pro-
jector, pyrotechnic, MIA L, which is fired by use of n lunynr«l,'ts for
use with the high burst ranging signal.  The M3 and M4 projectors
aro fired by striking the projector smartly on the ground.  ‘This drives
the signal primer agninst a fixed firing pin,

b. ‘The sigmals enrvently anthorized are nx follows

(1) Signal, grovnd, amber star cluster, M2,

(2) Signal, ground, amber star, parachute, M21,

(8) Signal, ground, green star cluster, M20,

(4) Signal, ground, green sinr, pnenchute, M19.

(8) Signal, ground, white stur cluster, MI8,

(6) Signal, ground, white star, parachute, M17.

(7) Signnl, ground, high burst ranging, M27.

e. Limited standard signnls are—

(1) Signul, ground, red chinin, paenchute, M7,

(2) Signal, ground, red siar cluster, M6,

(8) Signal, ground, white star, parachute, M4, )

d. Standard ground signnls are identified by the color and mnrking
on the fin. Limifed standnrd ground signnls are identified by the
color and marking on the identifiention top (outer wad).

108. Very signal lights.—These are the plain enrtridge typo of
ground signal fired from a pistol (fig. 61). They contain n primer,
expelling charge, quick mateh, and ilhiminant chavge. The color of
the signal, red, white, or green, is indicated by the form and color of
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the top wad of the cartridge. The signals burn for approximately
b seconds, ‘

109. Care and precautions in handling.—qa, Storage—'yro-
technics should be protected agrinst moisture. Containors which
show signs of dampuess or moisture will be carefully examined, and
if there is any evidence of moisturs on the pyrotechnics they will be
destroyed, Pyrotechnics should be handled with care and protected
agninst shock; the boxes should not be dropped or thrown. They
«hould not be stored with other kinds of ammunition. Photoflash
hombs which have become damaged in handling or stornge should be
destroyed in accordance with the provisions of chapter 4. They will
not be disassembled wnder any circumstances,

b. Flares.—For information concerning the serviceable life of flares
and disposition of overage flares, see OFSB 8-9,

o. Tozicity.—Pyrotechnic material is poisonous to men and animals
if taken internally.

d. Itecoil —Both hands should be used to hold the pistol when dis-
charging the flare, nircraft, parachute, M9, because of the powerful
recoil, : ‘

e. Fires.—The incendiary effect of pyrotechnic material should be
kept in mind in using such material in the vicinity of dry brush
and gruss. .

f. Duds.—During maneuvers over torrain other than military reser-

‘vations the locntion of dud flares and photoflash hombs will be ob-

sorved.  'The duds will be sought out and destroyed as soon as possible,

110. Packing and marking.—a. Packing—Pyrotechnics are
packed in metal-lined or unlined, nailed or wire-bound wooden boxes,
‘Those in unlined boxes ‘are packed in inner containers consisting of
senled corrngated-bonrd cartons, cylindrical fiber contniners, or metal
contnitiers. The eartons are dipped in paraffin to protect the contents
from moisture. The containers are Inboled or marked to show the
type or kind, lot numbor, quantity, and limiting dato for use, if any,

b. Painting and marking.—Pyrotechnica are marked in smich way
s to provide positive identification for all purposes. Each item is
marked to show the type or kind, lot number, and limiting date for
use, if any.
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111. General precautions.—a. feneral.—A study of naccidents
which have ocenvred in the handling, shipping, and storage of explo-
sives and ammunition shows that, in practically every instanco where
the cange conld be determined, the aceident. hag been due to cirenm-
stances which mny be classed as avoidable.  Therefore, the following
general safely precantions will be strictly enforeed.

b. For personnel—(1) Annnunition should be handled under the
direct supervision of an officer or other competent person who under-
_stands thoroughly the hazards and risks involved. Persons handling
ammunition should be impressed with the fact that their safety as
well ns that of others depends upon the intelligence and enre exercised
by themselves and by their fellow workers,

(2) Personnel handling ammunition should not be permitted to
tamper with or disnssemble any components.  Serious accidents may
resnlt,

(8) Persons handling ammunition shonld clean all mud and grit
from their shoes before entering the mingnzine, car, or boat in which
there are explosives or ammunition.

o. Safety shoea—Snfely shoes should be worn whenever explosive
dust is present, such as at biack powder or high explosive londing
operations. Safety ehoes are shoes without exposed metal plates or
nails and without insulating rubber soles.
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d. Ilandling ammunition.—(1) Explosives and ammunition should
be handled carefully. DBale hooks will not bo used. Containers will
not be tumbled, dragged, thrown, or dropped on each other or on
the floor.

(2) ANl tools used when repairing, opening, or closing containers
filled with hazardous explosivea should be of nonferrous or nonspark-
ing materials,

(3) Explosives and ammunition should nat be exposed to moisture
or dampness or to the direct rays of the sun for any long period. If
it is necessary to leave hoxes temporarily outside of magnzines or cars,
thoy should be covered with & tarpaulin which is so placed that air
can circulato freoly through the pile.

(4) Ammunition will not be reconditioned, renovnted or snlvaged
within the magazine area unless the rites, bmldmga, or cars in which

work is boing done are devoted exclusively to such work and are
specifically approved by the commanding officer.

e. Containers—1If ‘explosives apill or sift from a lenky container,
all work will be atoppcd until the explosives have been swept up and
removed and any remnining particles or dust have been nentralized
with water.

f. Fire precautions.—(1) Matches or other flame.producing de-
vices will not be permitted in any magnzine or magazine area except
by written pormission from the commanding officer.  'When necessary,
permits will be granted to carry safety matches. They will be car-
ried in a closed motal receptacle.

(2) Smoking will be absolutely prohibited in any magazine or
mnagazine aren, or around cars, wagons, motor trucks, or boats in which

- there are explosives or ammunition,

(3) No portable lights other than approved electric lanterns and
Anshlights will b used in magazines or around explosives and ammu-
nition in cars, wagons, motor trucks, or boats. Electric Ianterns and
flashlights approved by the Bureau of Mines or by Underwriters
Laboratory for Class 1 Group D locations may be used in lieu of anch
items approved by the Chief of Ordnance,

(4) Al electrio light and power lines where authorized wnthm
buildings contrining ammunition and explosives or explosive vapors
will be installed in accordance with drawings and specifications ap-
proved by the Chicf of Ordnance.

112. Guard protection.—a. Magnzines and magazine areas in
which there are explosives and ammunition should bo adequately
guarded at all times. Magnzine areas should be protected by non-
climbablo fences and all entrances should be securely locked unless

mnm
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gunrds are stntioned at them, Specinl preeautions should bo taken
to gunrd arens which are not protecied by a suitable fenco,

b. Guards and others in charge of explosives and ammunition will
bo thorowghly instructed as to the hazards due to fire and explosion
and the snfety preenntions to be tnken.

¢. Quards should bo instructed to mnke a prompt. report. of the
following:

(1) Any unusual orenirrence in or near a magazine aren,

(2) Grassor forest fives in nreas adjncent to the magazine aren,

(3) Conditions which are or may hecome five hnzards, such as long
grass, undergrowth, and other vegetution in the vicinity of magazines.

(4) Dangerous practives of personnel working in mngnzines or ex-
plosive arens, such as smoking, unnnthorized use of fire equipment,
and tampering with ammunition or eleetrieal equipment,

(5) Unlocked nm;::mm- doors and shutters, defective tclophmlc and
electric wires, and openings in fenees,

d. Tlunters in the area adjncent to mapgazines who are discovered
using fivearms in 8 mnnner it mny endanger militney stores will ho
warned and, if necessary, reported,

_e. Airplanes flying over an explosives aren at an altitude of Jess
than 500 feet will be oblwerved for jdentifiention and reported.

f. Guards protecting explosives or nmmunition will be instructed
regarding the danger in firing in the direetion of a magazine,

g. Quards will bo instructed that their most important duty is lo
protect. explosives and nnmunition against firo, - Alarms will bo given
with the greatest possible speed 5o ns to start nction instantly, as seri-
ous fires amd explosions have been avoided by prompt action of fire-
fighting forces. After giving the alarm, guards will exert every effort
to hold the fire under control until the fire-fighting forces arrive, ex-
cept that should a fire occur in n closed magazine, they will not at-
tempt. to enter the magazine.

113. Fire protection.—a. General.—Mnny of the fires involving
explosives and ammumition are preventnble, It is the duty of all
concerned in the handling of explosives and ammunition to study the
causes of fires and thoronghly inform themselves of the safety pre-
cantions that must be taken to prevent them,

b. Causes of fires—Fires in magazines and magazine areas in which
explosives and ammunition are stored may be due to several causcs, of
which the following are the mosi. common:

(1) Dry grass, lenves, and underbrush ignited by sparks from loco-
motives, by smoking, or the enreless use of mateies and eamp fires.

(2) Deteriornted explosives and  ammunition.  Explosives and
ammunition deteriorato in stornge. Normally this deterioration oc-
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curs at such n slow rato that most. explosives and ammunition remnin
sorvicenble for many years. However, under unfavorable storage
conditions, explusives and ammunition give off hent so fast that it can-
not. be dissipated, and it causes the explosive or ammunition to burst
into flamo. In certnin cases whore tho explosive or ammunition is
confined, an explosion or detonation may result.

(3) Repacking, renovation, and salvage operations not properly
supervised and conductod in accordance with recognized safety stand-
nrds,  ‘The most common sources of trouble are excessive quantities of
powder and Joose explosives, accumulation of waste paper, broken
boxes, efc., and failure to provide the propor barricades and fircbreaks
necessary to prevent the spread of fire from one operntion to another.

(4) Careless or untrained employees or othor persons who violate
regulutions by smoking, building fires, or striking matches in forbidden
areas and buildings, or who tamper with explosives or ammunition,
particularly grenades or fuzes.

(5) Failure to understand and carefully ohserve ﬂ\o snfoly precan:
tions preseribed in this manunl for destroying explosives and ammu-
nition. Tho most frequent source of trouble is flying fragmonts
which cnuse grass fires or explode pllu of explosives and ammunition
awailing destruction.

(6) Sparks that may be caused hy striking iron or steel nails or
motal containers with iron or steel tools, or by nails in shoes striking
flint, pebbles, sand grains, or nails in the floor. Such aparks, smail
ns they are, have ofton causod disastrous explosions of binck powder
or of tho dust of other explosives which ignite easily, and are the basis
of the requirements in certain places in this manual for tools of brass,
copper, or other nonsparking materials; for cleaning mud and dirt
from shoes before entering magazines; and for woaring safety shoes
(shoes without exposed metal nails or plates).

(7) Static electricity, A considerable charge of eloctricity may
accumulate on smokeless powder and upon the body of an operstor
during handling operations. When a person so charged approaches
powder or explosives, a spark may jump between him and the powder
or explosives and ignite them, Personnel engaged in handling opera-
tions should go ocensionally to the door and touch a smtable ground
to remave a possible charge,

(8) Fnilure to provide proper sufo;murdn for heating nppllnncm, :
such as torches and furnaces, used in making repmm to mngamne roofs
and magazines, .

(9) Lightning strikes buildings, trees, or other objects in or near
explogive areas.

(10) Electric tranmnission lines blown dowy or jn contact with in-
flammable materials.
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(11) Lack of a proper mufller, or the uso of a mufer ent-out on
motor vehicles. '

o. Special fire-prevention rules.—Fire provention is of the utmost
importance hecause of the diflenliies enconntered in controlling fires
involving explosives and ammunition. ‘The specinl precautions that
should be taken to prevent fires are sel. forth helow,

(1) The duties of gunrds, firemen, military personnel, and othersy
will be so arranged that an adequate fire-fighting force will be availnble
at all times.

(2) Fire drills and inapections will he earefully conducted to insure
that fire-fighting forces understand their duties and that. fire-fighting
equipment functions dependably wnder nctual working conditions,
Hose not tested to working pressures frequently bursts when most
needed,

(3) To combat grass or forest fives in or nenr the magazine areas
there will be mnintained at snitable locations an adequate smpply' of
gunny sacks, brooms, rakes, hoes, or other similar equipment.  This
equipment shonld be regularly inspected nnd protected agninst. theft
or unauthorized use.

(4) When oxplosives and ammunition are being handled or work
i8 being done in the immedinte vicinity of such stores, there should
be present ready for immedinte use two chemicenl or other ype hand
fire extinguishers. It is not required (hat these be permanently
located in a magazine, althongh this should be done if practicable
but it is required that they be present when employees need tlwm.'
Many serions fires have been nvoided by the prompt. use of hand
fire extingnishers, :

(5) Vegotation in the form of grass, undergrowth, weeds, ofc.
which is or may become a fire hazard, will be controlled by the ns(:
of chemical weed killer or hy mowing, plowing, cutting, or, in calm
weather and under adequate safeguard, by burning.  Burning should
not be permitted within the h0-foot space specified in (b) below, and
brush, grass, wood, ete., in piles will not be burned within 200 feet of
& mngazine,

(8) A fircbrenk at least 50 feet wide and as free as practicable from
inflammablo materinl will be maintained around each above-gronnd
magazine. The earth adjacent to and extending over igloo magnzines
will not be cleared of vegelation other than dry debris.  Firehreaks
n.rmm(l the entire magnzine aren and nt other places within the magn-
zino area, sich as along railrond tracks, shonld be maintained wher-
ever possible.

(7) All locomotives used in or near a magazine will be so equipped
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or of such a type that the possibility of their setting or commmicat-
ing n fire ig reduced to & minimum.

(8) Water lines should be divided into sections by cut-off valves,
and water maing should not be located under railronds or roads
used for conveying large quantitics of explosives and ammunition,
ns n detonation of a large quantity of explosives over a water mnin
may cause the loss of all the water in the systom. Railrond cars
or trucks londed with explosives or ammunition will not remain over
water lines longer than is necessary to pass from one side to the
other.

(9) Tho use of highly inflammable liquids, especially gasoline, for
cleaning purposes should be eliminated. Solvent, dry-clenning (Fed-
ernl Specifications ’-S-661, SNL KI-2a), will be used in all cases
in which solvents of this nature are required. It should be remem-
bered, however, that dry-cleaning solvent is also inflammable, differ-
ing from gasoline in having a higher flash point. In handling dry-
cleaning solvent, AR 860-20, “Precantions in Handling Gasoline,”
should be obsorved in all cases. ‘This regulntion should not be inter-
preted to forbid the use of carbon tetrachloride, trisodium phosphate,
and other noninflammable cleaning agents. Due to the toxicity of
vapors from cleaning agonts adequate ventilntion must be provided.

(10) Parking of automobiles in the immedinte vicinity of ammuni-
tion or explosives areas should be so controlled ns to minimize fire
hazards, Fires of cither accidontal or incendinry origin may, by
causing fuel-tank explosions, result in trails of burning fuel carry-
ing the conllagration to adjacent cars or buildings.

(11) Tho use of metal tools, fixtures, and equipmont which are

. not grounded should be kept to & minimum.

(12) Theso rules will be supplemented by such additional rules
ns the commanding officer, deems necessary to securs adequate pro-
taction ngninst fires at his establishment. )

d. Fire-fighting facilities—A fire involving explosives or nmmmni-
tion may result so quickly in an intense conflagration or explosion
that menns for immediately attacking the first small blaze detected
are vitally important, and reliance must often be placed upon hand
equipment which can be maintained ready for immedinlo use. In
addition to fire extinguishers, the following types of fire-fighting
equipment may be nused to good advantage.

(1) Water barrels and buckets placed at ench magnzine, If this
class of fire-fighting equipment is always maintained so that it can
be depended upon in cnse of fire, it is a valuable fire protection. How-
ever, in the summertime the barrels must be frequently refilled, and in

* freezing weather brine must be used. Buckets deteriorate rapidly

’
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unless they ave frequently painted or protected from the wenther, nnd
are blown about by windstorms if they sre nof securely fastened in
place by some device which ean be relensed at will,

(2) Sund hoxes and Inekets, with shovels,

o. Fire-fighting—Goeneral instrnctions which will he followed in
combuting any fire involving explosives sud nmmunition av as fol-
Jows:

(1) When n gunrd discovers smoke coming from a closed or locked
magnzine or other evidence that. a mngnzine is afive, ho will give the
alnrm as quickly as poreible,  Ile will fail in his dutics if ho attempts
to go lo the lmrning building nuel thereby possibly get llnppml 8o that
he ennnot give the alnrm,

(2) When a griard or watchmnn or other person discovers a grass
fire, ha will immedintely give the nlaem.  1f a box of fixed aunnuni-
tion eatehes fire there is usunlly time to extinguish it, as it tnkes 10
minutes or more for fire to canse an explosion of fixed nmmunition in
boxes,

(3) Fire-fighting forees, when they arrive, will nllmk n greass firo
vigoronsly amd endeavor to extingnish it even when it is close (o a
magazine,

(4) In case n fire has actinlly gained hendway in n magazine, fire-
fighting forces should be direeted not. to endanger themselves in hope-
less efforts to extingnish the fire, hut to devote their efforts to saving
the ndjneent buildings,

(6) Forces engnped in fighting fives involving dangerous explosives
and anmmunition will alwnys seek such cover a8 is avnilable and will
never unnecessarily expose themselves to the intenso heat genernted
by burning smokeless powder, or to flying fragments from exploding
ammunition. Many serious accidents have ocenrred to personnel run-
ning from a fire, while others much nearer to the danger have escaped
injury because they were protected by cover which in some casea was
very slight, such as n tree, shallow ditch, cte.  Fire-fighting cquip-
ment. must Lo halted 200 yards from a five and all availuble cover nsed.

Secmion 11

STORAGE
Parageaph
Qenernl storage preeautlons__ . L L. e 114
Magasines amd magneine avenn. . .. _ . L ... __ . __. ...._-.. I8
Quantity-distance cinsses andd tnles_.. . ... (... . ... .. ... ... 18
Rilorage chart—eomblnntion stornge . .. . ... ... . ... 1M
Btornge of apecifle types Lo ... .. . e e e . 1R

114. General storage precautlons.—n Genernl storage rognlu-

tions are contained in AR 700-10. Regulations for prdnance depots -
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and manufacturing plants are contained in the Ordnunen Snfety
Manunl (O. O. Form 7224), 'Tho regulntions and insteuetions in this
mannal are for posts, camps, and stations.

b. Explosives and ammunition shoukd bo stored in buildings de-
signed, designated, and isolated for the apecific purpose. IExplosives
and ammunition should not be stored in buildings which are used for
other purposes, such as basemonts or attics of barracks, company sup-
ply rooms, or genoral storehouses. When specinlly constructed
magazines aro not available, the buildings used must alford good pro-
tection agninst moisture and dempness and have means for adequato
ventilation, They must be floored with approved matorial and may
not be heated by open fires or stoves,

. In theso genernl precautions, the word “magnzine” is extended
ta cover any closed space contnining a supply of explosive materinl

" and includes such places ns a railroad cnr, the hold of a ship, the body .

of & motor truck, or a témporary shelter. In matters pertaining to
storngo, the word “ammunition” when unqualified is restricted to mean
fixed, semifixed, and separate loading shell and shrapnel.

d. Boxes, cases, and other containers of ammunition should be
clean and dry before being stored. Damaged containers will be re-
pnired or replaced before stormg but the repair or change of con-
tniner will not take place in or within 100 feet of a magnzine con-
tnining explosives. Powder dust, particles of explosive mnterial
from broken containers, will bo carefully taken up as soon as spilled.
All work will be suspended until this has been done.  Ammunition
containers should not be opened in a magnzine nor should they be
stored after having beon opened unless they have been closed securely.
No mils or tacks will be driven’into a container of explosives or am-
munition. Cnses should be handled with care 50 as not to split the
metal liners. Chascs should not be dragged ncross the floor in maga-

vines as this practico has resulted in starting fires where there was.

powder dust present. .

.. Looso rounds or compononts will not bo kept in & magazine. No
emply conlniner, no excess dunnage, no tools, should be permitted to
remain in a mngnzine. " No oily mgs, paint, turpentine, etc., -will be
left in a magazine containing ammunition or equmives

/. Ammunition should be piled by lot number in stablo piles which
nre 8o arranged that the individunl containers are nccessible for in-
gpection and offer no obstacle to the free circulntion of air.  The tops
of ammunition piles will bo below the level of the eaves to avoid the
heated spaco directly benoath the roof. The bottom Jnyer should be,
raised off the floor about two inches, Dunnnge should be lovel; if
necessury, shims or wedges should be used. Stacks should not be
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80 high that ammumition or its contniners in the lower Inyers will he
crushed or deformed.  Partly lled boxes should be fastened seenrely,
marked, and kept on the top of (he pile. ‘

g. Chemieal ammmmition is stored geparately and is so placed hat
every container mny bo inspected for lenks nil mny be easily removed,

h. Doors of mngazines should be elosed while locomolives or motor
trucks ave passing or pulling up. They should not. be opened again
until the locomotive hns passed or the fruck has pnssed or stopped and
the mofor has been tnvned off.  ‘Truck motors should not be started
while the magnzine door is open,

.115. Magazines and magnzine arens.—a. Magazines—Maga-
zines should be designed, constructed, nnd loeated with special atlen-
tion to the clnss of materinls to be stored therein and should comply
with the following general requirements: '

(1) Mngnzines should be constructed of mnterinls which, in the
event of an explosion, will not. form dangerons missiles or lir(,-hrnmls.

(2) Mngnazines shonld be fireproof unless the nature of the hazard
permits the use of a frame huilding covered with fire-resistant, minte-
rial such as corrugnted sheet ashestos,

(3) Ench magnzine shonll he - provided with ventilators which
should be well screened agninst spavks.

(4) All doors should be made to fit tightly so as to seal agninst
sparks, dust, and dirt, and should be covered with fire-resistant
material,

(6) Magnzines shonld be built. on well-drined gromnd,

(8) Magnzines must bo loented so s to be necessible to adequate
transportation facilities.

(7) Magazines must be protected agninst lightning,

. b. New construction.—1'he Chiel of Ordunnee hns prepared draw-
ings and specifieations for magnzines. The constrnetion of new buikd-
ings or magnzines for the storage of explosives and ammunition will
be in t.tccordnnce with such deawings,  Lay-out plans for proposed
magazine arens and their location on n reservation must be approved
by the Chief of Ordnance,

K Magazine arcas.—(1) 1t is essontinl that explosives and ammuni-
tion be segregated in an nren specifienlly set aside for their exclusive

stornge. This area need not be large, but it is important that. it be

se_grognled from barracks, hospitals, administration huildings, public
highways, inhabited buildings, and rmilronds, Individual nm,gnzinos
must be separated by distances adequate to provent pPropagation of an
:;lxglosi«m from one to another, Such distances are given in paragraph

(2) A mngazine aren must be inclosed with a “climb proof” fence
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und should he posted to show the presence of explosives and to prohibit
smoking, (respnssing, and hunting. |

Caution: As signs are often used for targets, they should not he
attnched divectly Lo magazines as many explosives mny be ignited,
explided, or dotonnted by penetration of a rifle bullet.

(3) Fonces shonld always be maintained in good condition and n -
guard stationed at overy unlocked gate.

(4) Vegetation should be controlled and leaves, grass, and rubbish
removed from the arer and burned,

(6) Accumulntion of trash, empty boxes, scrap lumber, or any such
inflammable material should not be permitted. _

(6) A 50-foot fivebreak should be established around each above-
ground magazine, : .

(7) Smoking, the carrying of matches, and the use of lights other
than approved electric lights ave forbidden,

(8) Mngazine areas should be laid out with regard to access from
more than one direction; roads and tracks should be looped. Water
supply should be from a network of mains rather than from a single
pipe line in order to insure agninst an important section being cut off.

(9) Mngnzines should not be located over important water mains or
close enough to important power lines to damage them in case of an
explosion. . .

d. Care and maintenance.—Regular inspection will bo made of ench
magazine and magazine area to sce if repairs are needed and to make
sure the safoty regrulations set forth herein ave strictly followed.

(1) Roofs should be maintained in the best possible condition and
ventilators screened agrinst sparks. There should be no unprotected
openings around the foundation and no cracks in the walls. Doors
should be tight and sparkproof.

(2) Interiors of magazines should be clean. Pnint, oil, gasoline,
waste, rags, and other inflammable materinl should not be left in
magnzines,

(8) Floors should be free of grit and such stains as those caused by
exuding shell or dynamite. Exudate from shell should be removed by
scrubbing with hot water. Exudate or oily stain from dynamite should
be removed by scrubbing with a solution of 2 pounds of sodium or
potassium sulfite in 14 gallon ench of water and wood alcohol.

(4) The 50-foot firebreak shonld be maintained free from inflams
mable materials. Fire-fighting equipment such as water barrels and
sand boxes should be kept full and ready for use.

(5) Magnzines should be kept locked except when opened for neces-
sary operations or inspections,

111



™ 9-1000

115-110 AMMUNITION, GENFERAL

(6) When open, a magazine shonkd be in the personal care of an
officer or other responsible peeson, other than the nearvest. sentry.

(7) Keys should be in the enre of the responsible officer or noncom-
mirsioned officer.

(H) ‘The person in charge of operations shonkd mnke e that oll
doors and shutters ave seenrely locked when lenving the mngnzine,

(9) A nngazine phieard, “Stornge and Care of Explosives” (O, (?.
No. 501), shonbd be posted in every magazine in sueh position that it
will he conspienons to all pessonnel working therein,

e. Repaira—(1) Magnzines will be vepaived under the direet. super-
vision of a competent person who will decide whether or not the con-
tentg of the magnzine are to be removed while reprits are made.
Under normal conditions, roofs, lightning vods, ventilators, doors,
ete, may be repmived nnd minor repnirs to the interior of the magnzine
may be made without removing the contents. “This does not. apply
to magnzines conlnining high explosives in ballk or hinck powder.

(2) When magnzines ave veprired, the general safoty regulations
set forth will be complied with,  In addition, the following specinl
regdations will be observed

(#) Work will be done hy eaveful, experienced workmen.

(b) Nomsparking tools will be wsed if practieable,

(¢) The floor in the, vicinity of the work will be swept and any
stnins serubbed with hot water,

(7) No work requiring soldering, melting of asphall, or any use
of & blowtoreh will be done in 0 magnzine contuining explosives or
ammunition, )

(¢) No repairs will be mnde to the inferior of n magnzine con-
taining bulk explosives until all explosives have been removed and
the interior washed with water.

() ANl workmen should be senrched for matehes before heing
allowed to enter any nmngnzine,

(7) AN maguzines should be enrefully swept afler repaira have
heen completed and all tools should he removed.

(h) The mngazine will be inspected by competent anthority after
repairs have been completed, ,

116. Quantity-distance clnsses and tables.—a. To veduce to a
minimum the hazards and risks due o fire and explosion, these regula-
tions are preseribed

(1) The distances that will be maintnined between magnzines at
militnry establishments and public highways, public huilidings, publie
railways, and inhabited buildings,

(2) The distnnees that will be nmintained between mngnzines.
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(3) The maximam quantity that will he peemitted in any one
magnzine, .

b. These precautions not only protect. persons and property in the
torrifory ndjncent to military establishments, but also veduco to a
minimum the possibility of any oxplosion involving Inrgo mnsses of
explosives and ammunition, and limit the quantity of military supplies
that may be lost in any one explosion,

(1) In time of war, military requirements may mako full compli-
ance with safety regulations impracticable. Since the purpose of
these regulations is to reduce to a minimum the losses to personnel and
stores, the intent of the regulations will be complied with as far as
practicnble,

(2) In time of pence, the quantity-distance tables set forth helow
will bo strictly complied with except when subject to reductions under
special conditions as indicated below and in case of existing emplace-
ment magazines at harbor defense installations, Such harbor dofense
mngazines may be used for the stornge of ammunition pertaining to
the armament of the emplacement and not in excess of its war reserve
allownnco, Magazines of emplacements which have had their nrma-
ment removed or become obsolescent may be nsed for the stornge
of any class of ammunition and explosives, provided the quantity-
distance tnbles are complied with. '

c. The distances specified in these tables offer protection agninst
structural damage and most missiles. Occasionnl missilen which travel
n mils or more aro nol. considered becanse of their rarily—cspecially

when the amount of material involved in one explosion is limited by

keaping piles small and spacing them 8o as to limit the explosion to one
pile. It will be noted that the distances specified in the tables are not
based on the total amonnt of explosives in the magazines but upon the
missile hazard and the amount that mny be involved in one explosion.
"The specified distances may be changed under the following special
conditions:

(1) When a mngnzine is effectively barricaded or screened from other
buildings, magnzines, railroad, and highway, the distances may be
reduced onc-half in crses not specifically forbidden in the tables, Kffec-
tive screening will bo by natural features of the ground or by an
artificinl barricnde at Jenst 4 feet from the magnzine, at lenst 8 fect
thick at the top, at least high enough so that the straight. line extended
from the top of the side wall of the magnzine to the top of the barricade
will pass above any part of a building to bo profected and at lenst 12
feot abovo any public highway or public railway.

(2) Mngnzines of standard earth-covered conerete arch type and
emplncement mngnzines are considered barricaded on all sides except

407002°-. 42 - —8 113



T™ 9-1900
116 AMMUNITION, (ENERAL

that of the entrance, which side may be burrieaded if local conditions
require,

(3) Harbor defense emplacement magazines in a group, being sepn-
rated from each other by substantinl dividing walls, need not comply

with the intermagazine distances,  However, ench magnzine, as a unit, -

must comply with the table distances for inhabited building, public
highway, and public railrond.

(4) Where the construction of the magazine is such as effectunlly to
stop the missiles resulting from an explosion therein, the distances pre-
scribed for class 9, bulk explosives, may be used in place of those
prescribed for the class to be stored.  Such magazines are the standard
enrth-covered concrete arch type (igloo) and emplacement magazines.
The quantity to be considered will be the total quantity to be stored
in the magazine except where specific cases are excepted in (8) below.

(8) (a) ‘The distances preseribed for quantities of explosives and
ammunition of classes 3, 4, and § (defined below), stored in magazines
similar to the prescribed ordnance types, may be computed by taking
the actual weight of explosive materinl contained in ench item and
multiplying by the number of such items. The amount contained is
shown in pertinent ‘Techmical Manuals and regulations and ordnance
drawings which are available on request from the Chief of Ordnance,
If the distances for such quantities of explosive or combinations of
explosives nre greater than the distances prescribed for the same
amount of hulk explosive, ns shown in the table for cinsses 9 and 10,
the lesser distance may be taken ng the minimum safe distanee,

(5) Components of clnss 6 shonld be stacked in piles enach containing
not. more than 8,000 pounds of explosive material and having at least
2 feet clearance from all other piles. In this case the quantity to be
congidered is the amount in one pile. If this regulation cannot be
complied with, the distances for classes 9 and 10 will govern and the
total amount of explosives in the magnzines will be tnken as the quan-
tity. The maximum quantity permitted, however, will be 10,000
pounds or the numerical limit, whichever ic less, '

(¢) Ammunition in group 7 will be stored in piles with not more
than 15,000 pounds of explosive in each pile or row. ‘The manner
of piling and the distances to be maintained between piles will be in
accordance with O, O, drawing 10-48--12 (figs. 63 and 64). The
quantity of ammumition to be considered will then be the maximum
quantity in any one pile, and distnnces may be reduced nccordingly,
provided that the lateral (side (o side) distances are in excess of 16
feot. Wheroe thia distance is less than 16 feel. the total quantity will
be the maximum quantity in any row. Where compliance with such
conditions and clearances is omitled, ns is sometimes necessary in
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undorg.rouml magnzines, the total amonnt of explosive materinl in the
magnzine and the distances to be obsorved will bo taken from the table
for clnsses 0 and 10. '

d. The terma used in the following tables are defined ng follows:

(1) 'ln.lmbifmi building.—~Any building regularly oceupied or cus-
l.m.nm-lly used as n habitation, church, schoolhiouse, office, hospital
rn.ll.rond station, or for purposcs of assombly, except buildings on a'
military reservation where essential military requirements necessitnte
sites cloge to & magnzine. The land limits or boundaries of military |
reservations will be considered possible sites of inhnbited buildings.

(2') Publio railway.—Any stoam, electric, or other railrond which
carries passengers for hire,

(3) l’ub%z'o highways.—Any streol, allay, rond, or navigable stream.

( :i) Navigable stream.—A body of water cnpable of extensive navi-
gntion by tugs, barges, and other large vessels.

. (8) Nearcst magazinos—The nearest mngnzines containing explo-
8ives or ammunition. The amount of explosives or ammunition per-
mitted to be stored in & magazine can sometimes be incrensed if the
nearest magazines aro filled with inert materials, thus greatly in-
creasing the distances to the nearcst magasine contrining expl&sives
or ammunition, - :

( 6? 'Mawz'nmm permitted—The Inrgest amount of explosives or am-
munition permitted to be storcd in a magnzine even if it is more
m»l'nted than the tables prescrile, It is imporative that the loss of
military supplies be reduced to an absolnte minimum. ‘

(7) Struotrral demage—The serious weakening or displncement of
foundations or brick or stone supporting walls or (he breaking of

- wooden main supporting members in outside or inside walls. No

rendily reparable dnmage such as broken glass or loosened plaster is

- considered structural damage, .

o. The explosive contonts of ammunition or components are shown
in the Technical Manuals for each caliber and type of gun, They are
ulso' shown on ordnance office drawings. If such information is not
availnble, it will be requested from the Chief of Ordnance. The
quantities shown in the tables were computed in the following mnnner:

(l) Smokeless potoder—~The quantities in pounds are the net
weighta of the powder in the boxes or in the propelling charges. -

(2) Pyroteohnics—The quantities are tho gross weights of boxes
and contents, : :

(8) Separate and unfived shell and bombs.—The quantitics nro com-
puted by taking the net. weight of explosive in the chargoe of one sholl
and multiplying by the number of shell or bombs in the magnzine.
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(4) Fized ammunition.—"The quantity i the net weight of the high
explosive charge in the shell multiptied by the number of vounds,
The smokeless powder propelling charge is so much less hnzardous,
that. it is not inchided in the computntion for this class of ammunition.

/. The grouping of explosives and ammunition into elnsses in this -

section means that the hazards are similar for all items of n group,
1t does not imply that the items of a class are intended to be stored
together or even that it is permitted that they be stored together.,
Combination stornge is discussed in parageaph 117

g. When military explosives and aummunition are packed in accord-
anco with the provisions of War Department drnwings and specifien-
tions, they may be grouped, according to the degree of hazard involved,
into the following clnsses:

(1) Class 1. Small arma ammmition. and mechanical time fuzes
without boosters—~This is principally a fire hazard and no limit has
been placed on the stornge of this elnss, except the limit. on number of
fuzes. See note () to table for clnss 8.

(2) Clam 2. Smokcless powder, pyrotechnies, and chemieal ammu-
nition containing phosphorus—These wnlerinls under extreme condi-
tions of moisture, high temperature, or age mny become unsale. They
burn with intense heat but. do not usually form Jdangerous missiles or
genernte pressures which will canse serivus strncturn] damage to
adjacent. nngazines, ‘ :

Quantity-distaner inble for cinsa 2

Unhnsrlended distanee 1 In feet from nearesd -
Q““““‘mm“‘wm e ee mean B P T
Inhablted | gubdte raltway | Puble Wighway | Mogurine
10000 ... 150 150 150 100 -
100,000 ..o I L 300 200
200,000 . ..coaoaaan.- 375 o n ' 250
600,000, .- o0 (L1 400 400

¥ Rodizctinn of Alaiances to nne- il for tutriendes I permitted only in the case of cancrela lglon or emplnre.

ment magnrines.
* Maximum permitted in any ons magazine.

(3) Clasa 3. Point-detonating fuzes, minor ealiber base defonat-
ing fuzen, powder train and antitunk mine fuzes, packed separately in
boxcs; bomb fuzen, packed with fin assemblica—These ustnlly ex-
plode progressively, not more than a box or two al timo, D'res-
aures that will cnuse strncturnl damage to ndjncent. magmzines are
usunlly not. genernted.  Missiles ave snnll and light and usually full
within 100 yards,
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Quantity-distance table for class 8

Distonce! in feot from noneest--
Quantlty; pannds of oxplo. -~—

slves (not over)
|nh.h=t“e'd'hﬂd- Pabillo rafiway ¢ [ Fublio highway 8| Magsaine

BO_ e 400 400 400 60

200 et 400 400 400 | - 100
1,000 . iimnnnas 400 400 400 180
10,0008 ... ...._.. . 400 400 400 300

§ Thase distances will not be reduced by barricades sxcept that one-haif the aho ances

fzod for concrete igloo or emplacement magesines. ve dt oo
1 Distance that minstles wiil travel, '
? Maximum weight petinitted In one magatine. Hewsver, Dot more than 80,000 fuzes of any one model,

not movre Lhan 180,000 fiszes of any number of models, will he stored |
of the Chilef of Ordnance. . n one magazine without prier approvel

A

(4) Class 4. Fiwcd and semifived high emplosive shell, trenok mor-
tar ammunition, fraymentation bombs in wooden containers, grenades,
shrapnel of all calibers, fused and unfused, and blank ammunition for
cannon—packed in boxes or bundles—Arlicles in this class usually
explode progressively only a few boxes at & tiine and many explosions
of individual rounds are of & very low order. Pressures which will
cnuse structural damage to adjacent magnzines are usually not gen-
erated. Most missiles will fall within 200 yards,

Quantity-disiance lable for class 4

Unbarrloaded distances ! {n fest from nearest—

Quantity; lmndl of osplosives -
nat avor) Inhabited build- | pouite ratt
. ing way | Public highway Maogasine

B0 o eollol 1, 200 1, 200 1,200 60
BOO_ . .. 1, 200 1, 200 1, 200 140
1,000 ... 1, 200 1, 200 1, 200 180
60,000 .. . ... 1, 200 1,200 1,200 226
500,000 ... ___..... 1, 200 1, 200 1,200 800

1 'These distances will not be rediced hy barricades except that one-hell of these dlstances s authorized
fof conerete iglooand emplacement magetines. .

¥ Masimum persnitted to be stored in any one magarine. .

‘ (6) Class 6. Separate-loading and unficed shell, loaded with ewplo-
sive D, fuzed or unfuzed.—Thess usurlly explode one shell at a timo
and, in neatly all cases, with low order. The missiles are limited as to
number and range, and most of them fall within 400 yards,

1417




TM 9-1900
110 AMMUNITION, GENERAL

Quantity-distance table for class 8§

Disianee § in feet from nearest—
Quantity; mm“ ofexplasleen f-—- - o —oep - P U PP
ot ovtr) 'mm:;' Fublie galtway | PPublic highway Magarine
0000 ... oo, 1,200 1,200 1,200 Cto0
26,000 ... ... ........ 1, 200 1, 200 1, 200 200
650,000t ... ........ 1, 200 1, 200 1, 200 300

1 These distanees will not ba codiicad hy barricades except that one-nlf of these distances Is anthorlzed
for conorele iglno and empdacement magazines,
? Mazimum permitied to be stoserd In any one magarine,

(8) Class 6. Major and medium caliber base-detonating fuzes, bomb
fuzea, boosters and bursters for high explosive and chemical ahell and
bombs—packed scparately in bores—These usunlly explode progres-
gively by piles. Structural damago caused by the pressures generated

“isusually limited to ndjacent magazines. Missles are light and usnally
fall within 200 yards. When itemns of this clnss are stored in concrelo
igloo magnzines, the quantity-distance requirements of Class 9, bulk
explosives, will govern. The quantity to be considered will bo deter-
mined in accordance with e(5) (5) above,

' Quantity-distance table for clasa 8

iistanen ! In feol from nearest
Quantity; pounds of explosives | - T e semeemmmean s e s
(not over) ‘::.':mm":' Public raftway | Publle hichway Magnzine
| J . 210 140 70 00
00 . ... 210 110 70 100
5000.. . . ... ... 1. 500 000 450 200
1000000 ........ 1, 500 T 000 450 300

1§ These disiancer will not be reduced by barrleades nor hy storare In enncrete igloo o emplacenmitnt
magarines, .

* Maximnm weight permitiod in one magarine.  Jowever, nol more than 50,000 fires of any ene model
nor more than & total of 110,000 fuzes of any ntmber of madels witl be stored In one magezine without prior

approval of the Chief of Ovinance.

(1) Clasa?. Separate and unfixed shell of all calibers, except those
loaded with cxplosive D.—All in a magazine may explode but the
explosion may bo limited to one pile by arranging the material in
accordance with instructions for piling separate londing shell given
in o(5) above and parmgraph 118¢(2). Structural dnmage is usu-
ally limited to adjacent buildings. Most missiles will full within 500
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yards. When items of this class ate-otored in concrete igloo maga-
zines, the quantity-distance requirements of Class 9, bulk explosives,
will govern. The quantity to be considered will be determined jn
accordance with o(5) (¢) above,

Quantity-distance tadle for class 7

Distance ! In fost from nesrest—
Quantity; ronnm of explosives -~ -
not over) Inheblted
bullding Publie raliway | Publio highway Magseine
25,000_-.. .............. . 1, 800 1, 800 1, 800 200
600,000 __ .. _______. 1, §00 1, 800 1, 800 300

1 Thess ¢! £
mmmwmmundumdwbcm"bymhmhhoum
3 Mazimum permitied In any one magestne,

(8) Class 8. Primers, primer-detonators for bombs, grenads
end blasting caps—packed in metal oontwb,tm and a;modm bo{:::’-
Allina l.m\gnzino may explode at one time but as the total amount
of explqsnvos is ‘small and they are not closely confined, structural
damage is usually limited to adjacent magazines. Light missiles are
formed which have a very limited range, .

Quantity-distance lable for class 8

Distance In fest from nearest—
Quantity; pounds of explosives
(not over) Inhebited |
hl“‘llll bite rallway ‘| Publle hu'l’ Mogetine

| 240 140 70 00
500 .. . ........ - 720 430 220 140
2000 .. ... ... 080 590 300 300
5000__.. . ._...... 1, 200 720 360 300
10000... . _......._ 1, 800 800 460 300
15000... .. . .. ....._ 1,610 070 490 300
2000° .. ... ... 1, 740 1, 040 520 800

! Mazimum weight permitted to bo stored in any ene megezine.

(9) Claas 9. Flashlight powder, demolition blooks, spotting charges,
bulk low ewplosives, bulk priming ewplosives, bulk initiating ewplosive
such as tetryl, bulk high ewplosives such as TNT and ewplosive D,

(10) Class 10. Demolition bombs, fragmentation bombs in metal
crates, photoflash bombs, and HE antitank mines.—All in a magasine
may explode at onie time. If this happens, structural damage, caused -
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by the pressures genernted, i not likely {o ocenr af the distances given
in the table and most missiles will fall well within these distances,

Quantity-distunee table _fnr rlasses D and 10

Trixinsnr In foet from nemyesd
Cuantity; yemievla of rzpin- R R R
ween (ot aver) '.'.'":";!m";‘ Fublie rallway | Poblie hichway Mngnzine

KO_..._... 145 o L1 a0
on___... D 210 ‘ 140 L1 80
200, ... . Jo0 220 1o 100
300_... .. .. o h20 310 150 120
00 ... 010 J80 100 130
Hoo_____. mmeaeiaea 720 430 220 140
en__ ... ... .. L) ] 480 210 150
m__ ... . .. . R0 520 260 158
go0___. . 020 HH0 290 1056
wno___.. . . 8y K0 300 170
oo .. 1, 020 o d10 180
LR D . . t 120 680 310 210
2,000_ ... .. 1, 200 720 J60 230
3on0____. 1. 320 700 kL) 260
4.000___.. .. ... 1, 420 f/50 420 280
BOOO__. .. L 1, 600 000 450 300
LLKE 1| 1, H10) a0 AT0 300
2000 ... . . 1, 810 070 400 00
8000 ... 1, 660 1, 0 i 300
g0 ... .. ... 1, 10 1, 020 it 300
10000 . ... .. IR 1,000 520 300
15000, ...... .. 1, 870 1,120 600 300
0000.......... .| 2,010 1, 200 000 300
25000...... .... ... 2, 110 1, 200 840 300
30000...... ... .... 2, 280 1, 370 80 300
40000.......... ... 2, 580 1, 530 7060 800
80,000 _____._.... 2, 800 1, 080 840 300
75,000 ... ... . 3,310 1, 000 1. 000 400
100,000_......... feen 3, 030 2,180 1, 090 400
150,000 .. __..._.... 3, 800 2,280 1. 1. 140 800
200000 ... ... 4, 000 2,440 1,220 800
2600000 ___ .. _.__. 4,10 2, 500 1, 300 800

1 Mazhmum permitted b any one maeazine,

(11) Class 11, Chemical ammunition, except ammunition contain-
ing phosphorus,—Chemicnl shell, bombs, and grenades stored and
issued by the Ordnance Department are not considered to be an ex-
plosive hazard and no limit hus been placed on this type of ammuni-
tion as far as quantities and distances nre concerned, However, thers
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aro restrictions on the storage of such ammumition which nre set forth
in pneagraphs 117 and 118k,

(12) Clasa 12. Euwplosives such as ammonivm nitrate, DNT, and
wet nitrocellulose.—"These materinls are insensitive and can bo dom-
nated only by very strong initintion.  When stored in an explosives
aren where thero is posslblhty that explokives may be projected into
them, they will be stored in accordance with the regulations for Class
9 explosives. When stored in an aren of firo hazards only and sepa-
rated by inhabited building distances from aveas contnining oxplo-
gives or ammunition, these materinls may - bo stored in accordance
with the regulation for smokeless powder.,

117. Storage chart—combination storage.—a. Stornge chart.—
(1) 'The following chart shows the explosives and ammunition which
may bo stored together subject to the quantity-distance tables, para-
graph 116. The X in the intersection of a horizontnl row and a
vertienl column indicates that these items may be stored together.
As onc example, small-arms ammunition mny be stored with pyro-
technies. Where the X appears in all of the intersections within
a group, any or all of the iteme in the group may be stored Ingotlwr.
For oxumple, any or nil of the items in group € may bo siored in one
magnzine.

(2) When two items are stored together in uccor«lnnco with this
rule, additional items may be stored therewith only if ench of the
additional items is authorized for storage with all of the other items.

For example, if small-armg ammunition and pyrotechnics are stored -

together, antilank mine fuzes may not be added beeause the chart
does not nuthorize the storage of antitank mino fuzos with pyro-
technics. '

(8) Whero the X does not appear at the intersection of a row and a
column, the two items may not be stored together in one magaszine
except in the cases and under the conditions noted in b below.
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ut night and closing them in the morning. I this fails (o veduce the
temperature, the communding officer will decide whether the stores
nre to he removed to another mngazine,  When mingnzines are conled

hy such ventilntion nt. night. effective measnres will be {nken to profeet.

agninst fire and o close the doors in ense of rain,

(8) Smokeless powder, in bulk or v sepaente londing chavges; is
always packed in nictight containers. 10 is important that. such con-
tainers remmin nirtight antil the powder is nsed.  When a shipment
is received, every contniner is given n visual inspection to see that it is
not damaged and that the cover i8 in gond condition and tight.

(6) Metal containers for propelling charges ave fitted with a test
hole and plug in the cover so that they can be tested for nirtigh(nms
Every container in which n pmpollmg charge is stored will be nir-
tested when received and whenever it is subject to handling that might
cause it to lenk. The testing should be done with an apparatus similar
to that deseribed in O, O, drawing 24-12-2, providing, however, that.
no motor-driven air compressor will he taken into a magazine in which
explosives or nnununition are stored, A pressure of 3 to 5 ponnds is
used and if no drop in pressure is observed in one minufe it mny be
assumed the ease is not lenkings, .

(7) Every leaking container will be repaived or the contents trans-
ferred to an airtight container, 1f the contents of any container show
evidence of dampness or moisture, it should be segregated and reported
to the corps aren or department ordonnee officer,  Lenaks due to covers
or gaskets may be repnired without removimge the chnrge from the con-
tniner or the container from the magnzine, provided eare is (nken to
guard against sparks.  Repair of lenks in other parts of the contniner
will be wndertnken only afler the removal of the charge from the
container and the container from the magnzine,

(8) Persommel engnged in air testing will be familiar with the odor
and appearance of decompoging powder,  They should examine ench
container opened for air test for the charneteristic odor,  One of the
first evidences of dangerons deferioration is the presence of the ncid
odor of nitrous fumes in place of the normally present odor of aleohol-
cther.. The odor of decomposing powder is so characteristic that it
should not. be mistaken.

(9) Fiber containers of separate londing propelling charges are not.
opened unless they are damnged; then the chnrge is transferved to n
serviceable metal contniner, Filier contniners ave not vepaived.

(10) Metal contniners may vust. They mny be vepainted bhut must
be removed from the magazine (o do o,  Cave must he taken to repro-
duce faithfully the original mnrkings whenever containers nre
repainted or changed, -
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(11) Some fine-grain smokeless powders are almost as sensitive as
blnck powder and equal precautions should be observed. The principal
snfely mensure in regard to smokeless powder, however, is the crreful
watch for deferioration,

(12) ‘The normal odor in & smokeless powder magazine is n faint

*alor of aleohol-cther, If this odor is strong, it probably indicates a

lenky contriner.

e. Small-arms ammumition.~Small-arms ammunition may be stored
in any magazine or warehouse which offers good protection against
the weather. Whon magazine space is limited, it may bo stored in a
general warehouse by partitioning or screening off a section for its
exclusive use, This refers to small-arms ammunition only and not to
other types with which it may be stored in 8 magazine. Good protec-
tion agninst moisture and high temperature should be provided. Free
ventilation of all parts of the pile should be insured, dunnage being used
where necessary. Skylights and windows near pilcs should bo shaded
so that ammunition will not be exposed to direct sunlight. Care should

be taken to avoid piling ammunition near steam pipes. Nearly all types .

of small-arms ammunition are packed in boxes fitted with airtight
metnl liners and these liners should not be opened until the ammunition
is nbout to be used. When only a part of a box is used the remnining
ammunition in the box should be protected ageinst unauthorized
handling and use by firmly fastening the cover in place. Serviceable
ammunition turned in by troops should not be stored in open boxes.
It should be repacked for storing and reissued at the first opportunity,
provided it can bo identified by lot number. If it ennnot be idontified
by lot, it automatically becomes grade 8 and should be reported to the
corps aren or department ordnance officer for disposition,

/. Fized and semifived ammunition, grenades, and mortar shell —
(1) These may be stored in any magazine with good pmtectiou from
the weather but prefembly in fireproof or fire-resistant magazines to
reduce to a minimum the danger .of fire or explosions. Most of the
standard boxes and bundles in which this type of ammmunition is packed
are provided with cleats and those that are not may be piled with dun-
nnge to insure free circulation of air. Except for 87-mm and smaller
calibers, fixed ammunition is packed in individunl sealed containers
which are then bundled or boxed. If the ammunition is not removed
from these sealed containers until it is used, it should remain in good
condition. Serviceable rounds which have been removed from thoir
containers, such na those turned in by troops, should be placed in con-
tniners which should then be sealed with friction tape and shellac bofore
they are again placed in storage. This procedure will protect the
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ronnd agninst deferiorntion and the primer against aceidental hlows,
Voose rounds should never be permitied in o nngnzine,

(2) Some fixed ammamition and the limited standard 718 frag-
mentation grennde ave shipped anfuzed. Assembly of fuzes (o such
items i forbidden within 100 feet of a nngazine confnining explosives
or ammunition. :

(3) It is cound poliey to mix quantitios of different sizes and types
in ench of severnl magnzines rather than to store only one kind in each
magazine, For example, there may be on hand n sulficient quantity
of 76-mm high explogive shell to ill one magnzine and enongh 76-mm
shrapnel for another.  Rather than store all high explosive shell in
one magnzine and all sheapnel in another, it is better storage practice
to store half of ench type in ench mngnzine. Thus, in ense of accident,
to eme magazine, there is still 2 supply of both types of ammunition
on hand, :

9. Separate loading shell.—(1) Sepnrnte londing and unfixed shell
should be stoved in ficeprool mngmzines contnining a minimum of
inflammable materinls,  Iron or steel dunmnge is preferred to wood
and it should bo electrienlly connected and grounded. 1§t is necessary
to use wood for dunnnge, the nmount shoukd be kept. to an absolute
minimum.  Unfuzed shell shonkd be fitted with an iron or steel fuzo
hole plug. If it is necessary to roll fuzed shell, it shonld he done
carefully in order to avoid the risk of nrming the fuze,

(2) In order to confine an explosion to one pile of shell, the follow-
ing preenutions will e ohserved :

(2) Shell should be piled in single piles with the noses of (he shell
in one pile pointing toward the noses of the shell in the next pile and
and with the bases of the shell in one pite fncing the bnges of the shell
in the next pile.  Shell up to and ineluding 16 inches in dinmeter
should be piled in accordanee with fgare 63, and distances specified
should be maintnined if the shell are londed with ‘TN or amatol. 1f
the shell are londed with explosive I, the distances need be only largo
enongh to permit inspection of the shell and of the fuze cavities.

(h) The nose-to-nose and hase-to-base distanees between rows should
he equal. '

(¢) The nose-to-nose distances for each caliber shell ave given in
ordnance dmwing 19-48-12 (fig. 63). They should be strictly ob-
served and the mumber of shell in ench pile should be kept to n mini-
mum consistent. with the storage spnee nvailnble,

(3) Shell over 10 inches in dinmeter mny be stored on their sides
or on their basex.  When stored on their bases, there should be a 1-inch
hoard between the shell nnd the floor to protect the shell from moisture;
shell loaded with explosive 1) mny b stored in intimnte contact but
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shell londed with TNT should be soparated by a distance equnl to the
caliber of the shell. '

(4) ‘Tho rotating bands on all projectiles should he carefully pro-
tocfed by rope grommots or some other offective menns, Dents or
enfs in the band may cause the sholl to functign improporly in the
gun. :

h. Bombs.—In storing bombs, a distinction must bo made between
the fragmentation and demolition types.

(1) Fragmentation hombs are packed in wooden boxes and motal
crates. ‘Those packed in wood are not linble to detonato in mass if n
fire occurs in the magazine in which they are stored. These are
stored with, and in a manner similar to, fixed ammunition. Frag-
mentation bombs in metal crates are stored with, and in the same
manner as, demolition bombs,

(2) Demolition bombs have comparatively thin walls and comprise
one of the most hazardous types of ammunition to store because of their
tendency to detonate in mass if s fire occurs in, or a hented fragment
bo projected into, the magazine in which they are stored. Safety can
bo obtained only by reducing the possibility of fire to the absolute
minimum. Demolition bombs should be stored in a fireproof maga-
zine with iron or steel dunnage. If wood must bo used for dunnage,
the amount should be kept to & minimum. Stecl dunnage should be
connected electrically and grounded to the lightning protective system
of the magazine. Demolition bombs not intended for immedinte
shipment should be unpacked and stored as above. Boxes and crates .
should be stored separately in a warehouse and fuzes or primer-deto-
nators should be stored in a separate magazine.

(83) Bombs with fins attached should be piled with care not to bend
or otherwise damnage fins and all demolition bombs should be piled
so that. the fuze cavity can be easily inspected.

i. Fuzes, primers, primer-detonators, detonators, and boosters—
'T'hese components aro usually packed in hermotically scaled containers
and boxes. Care should be taken in packing to see that thoy are
properly supported in racks or trays and protected ngninst shock
or rongh handling. Even when properly packed, this class of com-
ponents should be handled with great care. Boxes should be stored
top up, in double row stacks, with 24-inch aisles betweon stacks and -
botween outsido stacks and walls. Partly filled boxes should be kopt
sccurely closed. Magazines for the storage of fuzes should ho small
to limit tho loss of this type of material, and the quantity of fuzes,
primers, cte., stored in any one magnzine should bo kept to a minimum,
congistent with the storage space available. Storage of all on hand
of any one type in a single magaszine is to be avoided if possible,
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§. Pyrotechnies —Pyrotechnios require-protection agninst. moisture,
dumpness, nnd high tempernture. Pyrotechnic materinl that has been
wet is hazardons to store, consequently any hoxes that show signs of
dnmpness will be opened and if the pyeofechnic mnterinl is wet, it
should be destrayed (see ch. 4}, Pyratechnies should e handled
with care even when properly packed.  Certnin kinds of this nnterinl
deteriorate in stornge nid hve an expiration date on the containers,
Care should be taken (o observe the divection for disposal of this
material at the time indicated.

k. Chemical ammunition.—(1) Chemical - amnnmition should not
be stored with other clnsses, principally hecause of the difficulty and
danger encountered in fighting a fire involving chemienl materinls,
All munitions comtaining chemienl agents ave stored in such 8 man-
ner that ench item is necessible for inspection and may be easily
removed from storage in ense it should develop a lenk. - This type of
ammunition must be inspected for lenks once 2 month and any leaking
container is removed downwind (o nwait disposal,

(2) Whenever a magazine contnining  chemienl  ammunition is
opened, a vespongible officer or foremnn should be present (o defeet the
odor of eseaping gms.  1f such an ador i present, all persons enlering
the magazine will wear the protective deviees proper for the group,
all windows and doors of the magazine will be opened. and the lenk-
ing container sought out and removed,

(3) Ench type of chemical nmmmition is preferably stored alone,
hut may be stored with other chemienls having similar properties,
The specinl equipment, g listed for each group of chemieal agents,
should be available in the vicinity, bt not in the nmgazine. The
chemical agents are grouped as follows:

(a) Group A, Vesicants, ITS and W 1.—Magazines for this group
should have surface-hardened conerete floore. Specinl equipment

- should include gns mask, profective suit, boots, and gloves for ench
officer, man, or fireman whose duties require his presence in the magn-
zine; chloride of lime, kerosene nnd flnnnel cloths, sodinm bicarbounte,
boric acid, sonp. and ample washing facilities.

(b) Group B. Tomie. irvitant. and smoke-producing chemical
munitions.—Magmzines should have surface-lmrdened conerete floors
and freo ventilation, Specinl equipment. should include gns mnsks,
gloves, snturated solution of sodinm snlfite, saturated nleoholic solu-
tion of sodium hydroxide, litters, nnd wool blankets.  Masks will be
carried at all timea by personnel in the magmzine. -

(r) Group (. Spontancously inflammable munitions, phoaphorus,
WP —This type magnzine shonld hnve concerete floors with elevated
sills to permit flooding. Specinl eipment includes tubs or barrels
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filled with water and Inrge enough to contain the largest component.
stored.  In addition, there should be available rubber gloves and
boots, sponges, pails, and copper sulfate solution,

() Groupa D). Incendiary end readily inflammable subatances, T'H,

S CN, CN-DM grenades—No water is to be used in this magn-
zine. No gpecinl precautions are necessary excopl to keep water and
fire away, and to remove leaking containers to prevent an accumuln-
tion of loose material in the magnzine.

(4) Munitions from two or more groups will not be stored to-
gether without the specific approval of the Chief of Ordnance.

l. Inert materials.—Inert materials or empty components of ammu-
nition such as drill cartridges, target-practice projectiles, or empty
shell should be stored in buildings which afford goud protection agiinst
moisture and dampness. They should be cleaned, reprinted, and
slushed when necessary and should not be nllowed to deteriorate.
Shell should bo carofully stored to guard against damage to the
rotating band. '
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119, Definitions. «. Im,»ulmn I'uumln tests for the purpose
of detecting signs of deteviorntion and determining the condition and
servicenhility of stocks on hand.

b. Maintenance—The eare fnken and work done (o keep the ninmn-
nition in good eondition,

_e. Surveillance.—Combination of inspection and maintenance.

d. Groding.—See paragraph 9,

120. Inspection of mngnzines and magazine nrens.—a, Mag-
azines and magnzine arens should be inspected once a month to seo
that all conditions are normal. that neither humidity nor temperature
is or has been too high, and that contriners are in a eatiafactory
condition, :

b. The fn"mmu_v is n summary of conditions that should apply
when ammunition is inspected ;

(1) The loeation of mngazines should conform (o the quantity-
distance tables in regard to distance from inhabited buildings, from
public highways and railronds, and from each other.

(2) The magazine aren shoull be well guarded and profected
agninst fire. -

(3) The required firehrenks should be provided and free from rub-
bish and inflammable material.

(4) The mng_mqu shonld be well and cmlul»ly constrieled,

(6) 'The magnzines should be in good repair, dry, and well ven-
tilnted.

(6) The interiors of magnzines should be clean and neat with stores
arranged in orderly piles.

(7) The requirements of the stornge chart, paragraph 117, shonld
be met.

(8) ‘The stores shonld be properly identified by fot number and
piled with no more than one lot in ench pile. -

(9) Boxes should be securely closed,

(10) Loose rounds, damnaged contniners, empty contniners, paint,

. oil, waste, rags, tools, and other prohibited articles should not be

present.in lho magazine,

(11) Al ammunition, explosives, and loaded companents (except
smnll-nrms ammmition) should be stored in sepgregated mngazines
and not in buildings nsed for other purposes.

(12) Files of pertinent publientions shonld be on hand and up-to-date,

121. Smokeless powder.—a. Smokeless powder in bulk and sep-

134

TM 9-1800
AMMUNITION, GENERAL 191-122

arnte londing propelling charges should bo inspected to see that all
containers have lids fastened firmly in plnce, that contriners ave air-
tight and in good condition. They shonld be examined for evidence
of having been subjected to moisture and dampness and, in warm
weather and climates, the records of the maximum-minimum thermom-
olor exnmined. Metal containets of separante londing propelling
charges should be nir tested.  Air testing personnel should be familiar
with the odor of decomposing powder and should note carefully the
odor from ench container as it is opened for air test.

b. When sinokeless powdor reaches an age at which it may bo ex-
pected to deteriornte with incrensed rapidity, each container is in-
spected at. least every 12 months. Methods of inspection and tests
to be performed are Inid down each year by the Cluof of Ordnance and
published in OFSB 8-183.

¢. During inspection, minor repnirs such as hghtemng Incings and
replacing gaskets should be effected.

d. In Inrge magazines, instead of dating each metl\yl violot test
paper individually, a record may be kept in the magnazine of the date of
inspection. If any lots containing such undated papers are shipped ’
elsewhere, the date of Inst inspection which normally appears on the
test paper will be shown on the shipping ticket.

122. Fixed and semifixed ammunition and grenades.—a. All
stocks on hand should be inspected to see that they can be readily
identified as to kind and lot number and that the ammunition has not
been subjected to moisture and dampness. Boxes should be examined
to seo that they have not been opened nor individual rounds removed
from their senled contniners. Serviceable rounds turned in by troops
should be examined to see that they have been properly repacked and
sealed. Unserviceable rounds on hand should be examined to see that
they nare packed in closed boxes and inquiry made to ascortnin that
(lu-y have heen reported for disposition.

b. Representative rounds of lots that have boen in storago for more '
tlmn 1 year should be examined as described below.

(1) One round of ammunition will be solected at random from

‘each of three packagoes representative of each lot. Theso rounds

should be removed from the magazine and disnssembled with care.
Immedintely after the shell is removed from the cartridgo caso, the
odor from the powder will be noted. All instunccs of the odor of
nitrous fumes will be reported. :

(2) Ponr ont the pmvder into a separate pile for each round and
inspect for deteriorated grains. The most common indiention of de-
teriorated graing is tho appearnnce of reddish ycllow spota which
gradunlly spread over the grain until the entire grain is the same
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color. ‘This orange-colored section is brittle and frinble and has a
dull surfuce.  ‘There is another type of deteriorated grain having n
reddish, translucent, waxy appearnnce; however, this type should not
be confused with the normnl mmber-colored grain which is characteris-
tic of some lots of smokeless powder,  In genernl, any chnrge contain-
inge an excess of 1 pereent deteriorated graing will bave a nnrked odor
of nitrous fumes.

(3) If no deteriovated grains are present, the round will be re-
assembled,

(4) If deteriorated grains nre present, the percentnge will be deter-
mined and reported independently for each round of the sample. T
the pereentage is in excess of 1 pereent, a similar determination of
percentage of deleriorated graing will be made in nine additional
roumds.

(8) If the pereentage of deteriorated grains does not exeeed 1 per-
cent, the round will be reassembled ; if over 1 percent the smokeless
powder from that round will be destroyed, the primer fived, and the
balance of the round shipped to the nearest ordnance depot.

(6) Since it is very diflicult fo discern deteviorated graing in
graphited, FNI, or NI powders, romds confaining such powders will
be tested for odor only. I acid odor is detected the round will be
disposed of as indieated in (5) above for deteriorntion above 1 percent.

(7) Semifixed amvmmition will be inspected as described above ex-
cept that, when the charge is contained in bags, the bags only will he
inspeeted for orange or brown spots or tolal discoloration.  Rounds
contnining bags which are discolored or spotted due to deteviorated
smokeless powder will be disposed of as deseribed above for deteriora-
tion nhove 1 pereent.

(8) Propelling charges of 3-inch mortar shell will be examined for
ability to stand assembly to the shell.  The samples taken should be
three enns from ench lot and, if wnsatisfactory, nn additional 1 per-
cent of the lot on hand,

() Mortar hell and grenades ave inspected as in @ ahova except

that exireme care is taken to see that nll grenades and grennde fuzes

are in hoxes which are so effectively closed that the articles cannot be
easily removed awd handled.

(10) A report in duplieate for ench lot inspected will be forwarded,
through channels, to the Chief of Ordnance,

123. Small-arms ammunition.—T M 9-1090 and OFSB 3-6
should be at hand.

a. An examination should be made to sco—

(1) That all anmmsunition on hand is properly identified,

(2) That box seals have not been broken or liners opened.
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(8) That covers of partly filled boxes are fitinly fastened.

(4) 'That an excessive quantity of grade 3 ammunition has not
nccumulated. '

(5) 'T'hat geade 8 nmmunition has been reported.

(6) ‘That there is no great accumulation of serviceablo ronnds of
mmmmmition not packed in clips or bandoleers or in the regularly
preseribed manner,

(7) That there is no accumnlation of otherwisa serviceable ammuni-
tion not. identified by lot number.

5. Ammunition that has been in storage for 1 year should be inspected
for corrosion, season cracking, dents, or other defocts of the cartridge
case, and for looss bullets or split tracer bullets,

¢, Serious defects should-be reported at once and if the number of
defective cartridges is greater than 20 percent, the lot should be held
for instructions from the Chief of Ordnance, '

124. Bulk explosives.—Black powder in bulk, practice bomb
and smoke-puff charges, TNT in bulk and blocks, explosive D, and
dynnmite should be examined to see that the containers are in good
condition, that there nre no opon containers, and that explosives are
not sifting from the containers. Black powder containers should be
examined for rust and for evidence that containers have been opened
in an improper manner, such as by the use of a cold chisol, hatchet, or
other unsuitable tool. Dynamite containers should be exnmined for
signs of exudation and other evidence of nitroglycerin on the case or
on the floor,

125. Separate londlng shell.—a. Sopnrate and unfixed shell
should be inspected to seo that they are piled in the manner, and with
the clenrance, prescribed in these regulations. Shell should be inspected
for rust or corrosion and some of the fuze hole plugs should be removed
to sce that the threads are not burred or rusty and that the cavity is.
clear. Bandsshounld be protected against dents, cuts, and pressure from
upper Inyers of shell. Shell should be examined to sce that they are
properly painted and mnrked as required.  TNT or amatol shell should
be examined for exndate. Any exudate formed on shell or the floor
should be serubbed up with hot water. Exuding shell should be
reported and held for disposition. Exudate is an oily brown liquid that
0ozes out around the thread in the nose of a shell, It is inflammable
aud mny earry small particles of TNT. If the exudation is alight, the
corps arer or departinent ordnance officer may permit the shell to be
used after the exudate has been thoroughly cleaned off. If the exuda-
tion is excessive and drips on the other shell or the floor, the shell will
not be used. Exndate should be cleancd from the projectiles and from
the floor by scrubbing with hot water.
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b. When it hecomes necessary to vecondition the exterior surfaces of
projectiles, they should first be thoroughly cleaned.  Mefal does not
stop rusting unless all signs of rust ave removed from the shell, Light
engine oil should be applied and cleaned off with gnsoline afler 2 or 3

weekss then print, with one cont of primer and one, or Lo if necossary,”

conta of puint. 17 shell are stored in dnmp phiees, disteiet, commanders
niny nuthorize the use of grense for shushing nfter painting or may
dispense with pinting entively if, under loenl conditions, adequate pro-
tection ean be obtnined throngh the nee of grease nlone, 1 must. ho
remembered that in warm weather grense mnst be renewed { requently
Whether painted or greased or both, provision must be made for slon:
ciling lot numbers and other identifying mnrks on projectiles mlul
storing them so that the shell may he readily identified by lot number.

126. Bombs.—The requirements for the in5|m~ﬁm|.nf frapmen-
tation bombs are similnr to thase for fixed ammunition. Demolition
hombs are inspected to see that the regulations Inid down for storage
aro strictly complied with. Examination should he made for exndate
rust, and corrosion.  Fin assemblies shonld he protected, Fuze lmlt:
plugs should he removed from a representative snmple to see that
threads and eavities are in good condition. Painting and marking
should be in accordanee with vegulations, Exuding bombs are treated
the same as exuding shell. 4

127. Fuzes.—Fuzes and other small londed components should he
exnmined to see that they nre stored in sealed containers and well pro-
tected agninst moisture.  Partly filled boxes are examined to see that,
they have been propetly resenled. A cheek shonld be minde fo see (hat
the components are suitable for use with the smmunition on hand and
that the required mumber is available,  Components which have heen in
storage more than 1 year will have a representative hox of ench lot
opened and the contents exnmined for ruat, discoloration, and cor-
rosion.  Satisfactory items nre resenled by resoldering containers or
senling with friction tape and a conf of shellne, Questionable items will
not be issued but. will be reported to the Chief of Ordnance for
disposition,

128. Pyrotechnies.—Dyrotechnics shonld he exnmined (o seo that
all containers are in good condition, nnd that they nre effectively closed
%0 that the contents eannot be ensily removed or handied.  Some pyro-
technics have a definite date of expitation of service life mavked on the
package. This date shonld b checked and OFSB 3-9 should be
consulted for disposition of overnge mnterinl.

) 129. Chemical ammunition.—Chemienl mimmunnition ghonbd he
mspected to see that it is stored g0 that. any leaky contniner can be
readily removed and that facilities for handling Ic:nky contniners are
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available, The ammunition is examined monthly for leaks and every
6 months for rust or corrosion. Boxes should be examined to see if
there are any instructions thereon requiring the destruction or use of
the contents by n certain date, Containers which develop lenks should
o roported, throngh channels, to the Chief of Orduance. Such roports
should include information as to type, lot, dale discovered, naturo
of lenk and whether apparently caused by defective materinl or in-
proper handling, and disposition made of container or disposition
recommended.

130. Inert components.—Inert or empty components of ammu-
nition should he inspected to seo that they are properly protected
agninst. rust and corrosion, or if they need a rencwal of a protective
conting of paint or grease. - .

131. Report of unserviceable and defective ammunition.—
a. When the mnaterinl in the hands of troops is inspected, inquiry should
he made as to any ammunition failures experienced since the date of
the last inspection and whether such failures have been reported. If
no report has been mado through channels to the Chiof of Ordnance,
all available details of failures will be collected and so reported.

b. If the inspector finds defects in ammunition which will requnire
the oxpenditure of lybor or funds to correct, ho should take care to
examine a sufficient number of containers or rounds to insure a report
on averngoe conditions and not isolated cases. ‘The examination of five
containers, selected at random, should be sufficient for n report that will
reflect avernge conditions,

132. Publication file.—A filo of pertinent. ‘Technical Regulations,
"Technical Manuals, Field Manuals, nnd Ordnance Field Service Bul-
letins will be kept complete and up-to-date. ‘The corps aren or depnart-
ment ordnance officer or his assistant should determine, when inspecting
ammunition at a post, camp, or station, that such files are available and
their contents are thoroughly understood.

Secrion 1V
PACKING AND MARKING .

. Paeagraph
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munition may reach the firing line in a servicenble condition, it is
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essentinl that ench wnit of issue be snitably pncked to withstand han-
dling, storage, and transportation,  Once n unit. of ammunition has
been removed from its approved eontniner, there is no nssurnnce of
its continued serviceahilit Y- Therefore, equal precantions shoukd b
taken in its further handling nnd dtornge.

(2) When a waterproof contuiner is opened, the contents are imme-
dintely subject. (0 the effeels of moisture, which is the most nctive
agent in causing the deterioration of smmmmition,  In ense immedinto
30 is not. contemplnted, steps shonld be tnken to veseal the container.

b. Marking.—(1) Mn rking includes puinting, stenciling, and stamp-
ing of containers and of the ammmition itself. (See par. 8.)

(2) Explosives and other dnngerons articles offered for shipment
on a common earrier will he marked to comply with Interstate Com-
merce Commission regnintions, ‘

(3) Explosives and ammunition will be marked in nceordance with
Army Regulations, specifieations, and denwings.  Standard and spe-
cial markings are covered by U. 8. Army specifiention 100-2, and are
further described and explained in Technieal Manuals and in other
gections of this manunl, Murkings furnish essentinl informntion,
permitting intelligent handling, stornge, and issue of the round or
component, .

(4) New painting or remarvking of ammunition and ummunition
components should bo a facsimile of that of the original containor
or ammunition unless the Chief of Ordunnce jesues specifie instruc-
tions to the contrary,  Explosives and nmmmition obtained from sal-
vage operations or matériel whose identifiention has been lost. should
be marked to show clenrly the nature of the goods and, if offeved for
shipment, will bo marked to comply with Interstate Commerce Com-
mission regulntions, '

134. Packings.—r. Design and construction—The design and
construction of packings depend upon the type of hazard involved
and the fueilities for slorage and tennsportation, and the typo of pro-
tection required by the item packed.

b. Typea—(1) General—Wonden hoxes and crates are used more
often than ofher types. The trend being followed in the design of
boxes and crntes is townrd (he nse of sinndard 1-ineh, or heavier,
lumber. However, recently boxes of wire-hound construction using a
veneer with reinforcing clents, with strands of wire encircling (he box,
have heen adopted as standnrd in several instances.  Wire-hound
boxes will not stnid as much rense ns the henvier wooden box but their
oviginal lower cost will probubly make their wse moro economicnl,
particularly at times when rense of the box would not be warranted,
Corrugated or fiberbonrd containers nre to some extont replacing the
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wooden packing boxes, ns in the caso of some complete rmm(ls,_ pro-
pelling charges, and pyrotechnics. Four goneral types of packing—
boxes, crates, eartridge storngo cases, and fiber contniners—nre noted
below,

(2) Bomes—(a) End opening—One end bheing |1'.mm'uhle,'l.lwsn
boxes can bo stacked on their sides, permitting opening without
necessity of removal from the stacked pile.

(b) Cheat type or hinged top—This typo provides ensy aceess Lo
tho contents and repented use,

(¢) Serew top.—This type uses screws, or bolts and nuts, to !mlql
down the top cover. I3oxes for fuzes, primers, boosters, and primer
detonators should have their wooden covers fastened with screws.
Nhils will not be used. s

(3) Crates.—These are used for crating bombs, projectiles, com-
ponents, and metal powder containers to give added strength and
protection, and where packing in a closed box is not necessary, Metal
crates, of steel, are used entirely in the shipment of some bombs.
Othoer crates nre wooden.

(4) Cartridge storage cases.—Thess nre made of fiber or el al, nre
cylindrical, moistureproof, airtight, and are used for packing pro-
pelling charges for separate loading ammunition.. .

(6) Fiber oontainers—A slip-cover fiber'container of the mailing
tube typo is used for the packing of complete rounds, of sepurate load-
ing propelling charges for artillery wenpons, of hand m'enmle?, of
nssemblies of hoosters and fuzes, of fuzes, ete. These fiber contniners
are usually shipped in bundles of three, by means of two cup-slm]_)cd
cloverleaf-design motal end-covers. An automatic U-shaped pncking
stop is used in fiber contniners for fuzed projectiles. '

(8) Afiscellaneous—(a) Motal cans, of tm‘ncplnt? or t'm plnte, are
used for packing small components of ammunition mcln'ld\m.lly or in
smnll quantitics, to preserve them agninat moisture. Metal liners for
woodon boxes aro also used in many types of packing of components,
in certnin cases for smnll enliber complete rounds where a moisture-
proof contniner is desired, or for shipments of smokeless powder.
Zinc-lined wooden boxes are used for storage of all cannon powders
having a web less than 010 and compositions other than the nitro-
celluloso type. - ]

(5) All-stoel boxes of Navy design are used for storing nll.cnn!nm
powders having a web of .019 and greator, Sh(:et sl..cel cylindrical
drums are used for biack powder, which is contained i a cloth bag
inside the drum. ‘T'he drums nre crated for ovorsen shipments,

(¢) Fiber cartons are used for packing primers or m:mll f uzes, o
small numbér being packed in each carton. Where it is desired to
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render the enrton moistureproof, if is ustndly inmmersed in hot. parafiin.

135. Regulntions,--«. ‘T'he general regulations governing  the
packing, marking, and shipping of military supplies ave set forth in
AR 20 055, |

b, Explosives and other dnngerous nticles offered for ghipment. on
n common enrvier will be paeked to comply with Tnterstnte Commeren
(,‘ommifminn regulntions, bt paeagenph 14 (), section I, of these
regrudntions stutes (hat “shipments of explosives offered by or consigned
to the War nnd Nuvy Depnrtments of the United States Uovernment
must bo preked, including limitntions of weight, in nceordance with
thess regulntions or ax required by their vegrulntions.”  Any proposed
departure from the vequirements of Interstate Commerce Connmission
regulntions must be submitted to the Chief of Ordinnee for decision.

e. Military explosives and nmmunition are prcked in nccordanco
with U. 8 Ariny specifientions nnd drawings.  ‘The methods of pack-
ingg specified and used not only meet military requirements and protect
the articles from damnge in transit bt are also designed to comply
with Interstate Commeree Commission regnlndjons,

d. When shipments of explosives nined othe dangerons articles are .

to be made and contniners ave not available which comply with U, 8.
Army specifientions for the partienlar article 1o he shipped, containers
complying with Interstate Commerce Commission regnlntions will be
uzed.  ‘This applies particularly to (he shipment of deteriorated ox-
plosives or ammunition and to powder, explosives, and loaded com-
ponents of ammmition obtnined from salvage operations,

e. Other sonrees of vegulations concerning packing will he found
in the various Technienl Manunls and Regulntions, Standard Nowmen-
clature Lists, Ordnance Field Service Bulleting of Series 3, Ordnance
Safety Manunl O, O, 7224, AR 301270 (shipments by water), and
U. 8. Army specifiention 49.0-7 (general packing specifieations),

136. Sealing.—Pnckings nve senled for nirt ightness by closing the
lest hole of nirtight enrtons, contriners, or cases with solder or a plug.
Ench contniner, after the confents nre properly packed, is sealed in
some manner which will indiente whether or not the container has
heen tampored with,  ‘The method of sealing depends upon the type
and construction of (he eontniner.  Where metal strnpping is used
nround boxes, paper senls nre not necessary and will not be used in the
future,

137. Marking.—a. On ammunition itema.—( 1) As few markings
ns possible for positive identifiention are used on ammunition and ils
components. . Such items ns enliber and type, model or mark number,
zone marking, lot number, yenr of londing, and initinls or symhols of
londing plant are stenciled on ammumition and its components.  Colors
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are used to indicate the type of ammunition. In general, two systems
of color markings nre employed, one for small-arms ammunition and
the other for all other types of ammunition, including artillery and
mortar ammunition, bombs, gronades, mines, and pyrolechnies,

(2) Armor-piorcing cartridges aro identified by the binckened point
of the bullet. I'racer cartridges are identified by the colored Incquer
or stain on the point of the bullet. Otherwise, small-arms ammunition

* is distinguished by the colored bands marked on the packing boxes

which are listed in pavagraph 57.

(8) (a) Wherens small-arms animunition is not marked by paint-
ing, except in tracer and armor-piercing cartridge type, all other am-
munition is painted or indicated as to the type of filler nccording to
the basic color scheme.

(b) Igniters for propelling charges and primer-detonators for
bombs are located by a red mark on the packing.

(¢) In complete rounds in which two alternative complote pro-
pelling charges are provided, the propelling charge bag for inner zones
is dyed green; that for outer zones is white.

(4) For other markings on ammunition, sco previous sections of
this manual and other Technical Manuals on amnmunition.

b. On containers.—(1) AR 80-956 contnins general regulations gov-
erning the marking and shipping of military supplies. AR 80-1270
containg regulations on packages to be shipped by water and also a
list of shipping names; & compilation of such a list of shipping names
will be found in OI'SB 8-12. U. 8. Specifiention 100-2 also contains
regulations for marking containers,

(2) With certain exceptions given in AR 30-955, ench packnge of
supplies turned over for shipment on a Government bill of lading
is marked with—

(2) Name and address of consignee,

() List and description of contents.

(¢) Gross woight in pounds, displacement in cubic feet.

(d) ‘The number of the packnge. _

(e) 'The letters “U. 8. W. D.” in several conspictions plnces.

(/) Order number, contract number, or shipping number,

(#) Ordnance insignium and escutcheon.

(%) Nnme or designation of consignor preceded by word “From.”

(£) Lot number.

(/) Month and year packed.

(%) Inspector’s stamp.

(3) Mnarkings on boxes, barrels, or crates are made in stencil black or
stencil white, whichever is morve appropriate. In cnse of small-arms
ammunition, where the box is painted brown, the marking is in yellow.
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When it is impractical to stencil or pnint the markings on the con-
tainers, or whenever a container is not. used in shipping, at least two
shipping tags hearing markings should be used. The shipping tags
mny be of cloth, lenther, metal, or waterproof paper, the tags being
attached to the articlo hy wire. The use of writing ink, chalk, or
marking materinl other than waterproof ink or paint is prohibited,

(4) The use of certain conspicnous and distinetive lnbels is required
by the regulations for containers,  Thoy are furnished, on reguisition,
by ‘The Quarterinster Genernl and must. be attached before delivery
to the carrier.

(8) Often the color distinguishing a particular kind of ammunition
is also indicated on the hox or container.  Boxes or containers for green
bag propelling charge, white hag propelling charge, or section of pro-
polling charge containing the binck powder igniter, are printed with
green, white, and red stripes, respectively.  Boxes for hombs are painted
with stripes around the center anid on each end according to the color
scheme in paragraph 8. ‘The adhesive senling strip on fiber contuiners
containing complete romuds of low explosive morinr smmunition or
shrapmel is colored red to indieate the presence of blnck powder; that
on containers of 1115 shell is yellow,

(0) Before issue of small-arms ammunition, it. must be identified by
type and lof. number from the Inbels of the original packages. Colorved
bands, printed on the sides and ends of the packing hoxes, identify the
varions types of small-arms anmmmition.  ‘The color bnands used nre
listed in paragraph 57,

138. Lot number.—a. An important part of the marking for
military explosives and amuunition is the lot number. "The lot number
will always appear on the contniners and datn envds and whenever
possible on the ammunition itself.

b. Lot numbers consist of letters and figures which represent the
initinls of the manufacturer or londing company, the number of the
War Department procurement ovder, the serinl number of the lot, and
in some cnso the date.  Varintions from this genernd sehome will be
noted, sinco it is not. practicable to use the snme system of lot numbering
for all kinds of explosives and ammunition,

¢. Tho identification of military explosives and ammunition by lof.
number is essentinl for surveillance. It is the means hy which stocks
are conserved or utilized to the best advantage, and defective or dete-
riorated ammunition is withdenwn from service. It is also used in
selecting nmmmition for issne, heenuse the balistics or performance of
ammunition when fired may vary from lof to lot. See disenssion of lot
numbers in paragraph 7.

139. Data card.—The datn cnrdd gives all the necessary informa-
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tion for proper and complete identificntion of tho item or component,
Data cards are prescribed for use with all items of aRmmunition con-
tnining explosives, oxcept explosives in bulk. ‘They ave usunlly required
by specifications for nonexplosive materinls procured for uso with
ammunition. The b- by 8-inch data card is placed in every box (two
in metal-lined boxes, one inside and one outside the liner) and one
attached to every crate or large item inclosed in a crate. Kxternally
attached cards, which might bs exposed to the weather, are inclosed in
n waterproof envelope, Ammunitipn data cards avo prepared in quad-
ruplicate for each lot of loaded projectiles. The preparation and
distribution of ammunition data cards will be found in OFSD 3-2,
In the case of separate loading propelling charges, a linen tag contain-
ing similar data is attached to the charge in lieu of o data card.

Sxorion V

SHIPPING
Paragraph
ONEINl e ar v ccmmccmcecccammcmeerecsmemeem, e mmmmm.————————— 140
Reguintions and referencen on travsportatlon. .l 141
AN shipmenta_ e cacmcmcmmemame e e nmm—mac————— 142
Whater shipments - y - 143
Motor trinck SIHPMENS . oo e ee et ca e m e 144

140. General.—This section contnins special .regulations for the
shipping and transportation of explosives and anununition. ‘The gen-
ornl regulations are contained in AR 30-955, ‘

141. Regulations and references on transportation.—a.
Compliance with laws and regulations—Shipmonts of explosives and
ammunition made by Military Establishments will comply with In-
terstate Commerce Cummission regulations, port and harbor regula-
tions, Stato and municipal laws, and Burean of Explosives recommen-
dations. Difliculties encountered in complying with the above will.
bo reported in dotail, through channols, to the Chiof of Ordnance.

b. Interstate Commeros Jommission regqulations.—(1) The trans-
portation of explosives and other dangorous articles within the limits
of the jurisdiction of the United States is regulated by Federal Inw,
nct of Mnrch 4, 1909, chapter 821, scctions 232 and 284 (36 8. 1134),
ns amended by the act of March 4, 1921, chapter 172 (41 8. 1444-
1445), and the Dangorous Cargo Act of October 9, 1040 (Public No.
809, 76th Cong.). '

(2) Section 233 of the above-mentioned act reads as follows:

The Interstate Commerce Cominission shall formulate regulations

for the safe transportation, within the limits of the jurisdiction of the
United States, of explosives and other dangorous articles, * * *
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which shall be hinding upon all common enrviers engaged in inter-
state or foreign commerce which transport explosives or other dan-
gerons articles by tand or water, and apon all shippers mnking ship-
ments of explosives or other dangerous articles vin any common ear-
rier engngm‘ in interstnté or foreign commeree by land o water.

(3) Scction 215 of the act of March 4, 1921, requires the shipper of
explosives nnd other dangerons articles to deseribe, pnek, and mnvk his
packages properly, and to inform the ngent of the earvier in advance
of the true nature of theiv contents,

(4) Section 232 of the act of Mavch 4, 1921, provides that it shall be
unlawful to traneport cortnin explosives on nuy enr or vehicle of any
- description operated in the trapsportation of passengers by a common
earrier engaged in intersinte or foreign commerce, which car or
vehicle is enrrying passengers for hive,

(5) ‘The Intersiate Commerce Commission Tariffs No. 8 and No. 4
contain the regulations for the transportation of explosives and other
dangerous articles hy water on freight and freight-nnd-prssenger ves-
sels and by Innd on freight, express, and baggage rail services, respec-
tively. They nre also known as Agent W. 8. Topping'’s Freight. Tar-
iffis Nos. 3 and 4. Supplements and reissues are published from time
to time, The regulntions governing the transportation of explosives
and other dangerons nrticles hy motor vehicle on highways are pub-
lished in Inferstate Commerce Commission Motor Cnrrier Snfety Reg-
ulations, Revised, Part 7.

e. Bureaw of Kawplosiven~Section L) puragraph §, of the Interstate
Commerce Commission reprulations covering shipments of explosives
and other dangerous articles by rail, reads as follows:

The service of the burenn for the safe transportation of explosives
and other dangerous articles, hercinafter ealled Burean of Explosives,
will be utilized by this commission in the excention of these regula-
tiong. This burenn will mnke inspections and conducl investigations,
and will confer with mnonfacturers and shippers with a view to de-
termining what reguintions will within rensonable limits afford the
highest degree of safety in packing and prepaving these dangerons
articles for shipment and in in\ns‘mrling the snme,  The commission
will nvail itself of the expert knowledge thua developed, and in formu-
Inting amendments to these regulations, while not hound thereby, will
give due weight to the expert opinions thus obtnined.

The Burenn of Explosives was organized in 1908 by the Ameriean
Rnilway Association, Nearly all common enpriers are members of
the American Railway Associntion and comply with the rules and
regulations issued by the Burean of Explosives.  Inspectors of the
Burean of Explosives are stntioned (hronghout the conntry to ob-
serve, investignte, and report upon shipping methods, and common
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earriers utilize the services of the inspectors of the Burean of Ex-
plosives to enforce rogulations, to approve methods and practices,
and to assist shippers.  The name and nddress of the nearest Bureau
of Explosives inspector can be obtained from the locnl reilrond agent,
or by writing to the Bureau of Explosives, 80 Vesey Strect, Now York
City.

d. State and municipal laws, ordinancer, and regulations—In ad-
dition to the Federal laws govorning intorsiate transportation of
explosives and other dangerous articles, each State and nearly all
municipalities have lnws or ordinances regulating the transportation
of explosives and other dangorous articles within their jurisdiction.
‘The harbor regulationa of the port of New York or port of Baltimore
and city ordinances requiring motortrucks or wagons carrying ex-
plosives to display a red flag of placard are examples of such State
and municipal laws and ordinances,

142. Rail shipments.—a. The Interstate Commerco Commission
regulations which govern the transportation of explosives and othor
dangerous articles by rail are essentially safety regulations and deo-
scribe in detail how such shipments will be handled, loaded, braced,
and stayed, and placarded. (See also AR 80-965.) DBureau of
Explasives Pamphlet. No. 6 contains data, photographs, and draw-
ings of rccommended methods of bracing and staying shipments.
These recommondations, although for commercinl oxplosives and
other dnngerous articles, can be readily ndapted to military, explo-
sives and ammunition, and will be followed when a method such as
that set forth in U. 8. Army Specification No. 50-21-4 is not prescribed,
Seo figure 65 for a method of packing projectiles in freight cars,

b. When making shipments of explosives and ammunition by rail,
Burean of Explosives pamphlets should be consulted for idons as
to piling and packing, and Intorstate Commerco Commission regu-
Intions for information ns to legal requirements. ‘The cargo should -
bo studied and decision made beforchand how it. may best bo stowed.
The car best suited for the needs at hand should bo ordeved. When
the car arrives, it should be given a thorough sweeping and inspected
for protruding nails and bolt heads, which must be removed or
covered with wood. The sides of the car should be bonrded up-
where necessary to ohtain an even bearing and proper dunnnge (sce
Burean of Explosives pamphlets). Substantial gnngwnys should be
provided; obstructions which may prevent fres entry to the car re-
moved ; the immediate vicinity cleared of lenves, dry grass, and other
inflammable materinls; and the brakes set and wheels chocked. Dur-
ing loading operations, the car and magazine doors should be closed
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when engines or specders nre possing. . Cars should not. be Ieft partly
loaded, unless impossible to finish londing at one time, in which caseo
car doors must. be seenrely locked. After londing, the shipment

should be properly brnesd and sinyed, the eav properly gealed and

placarded, nud a permanent record of enr numbers kopt,  Tn unload-
ing cars the same safety precantions that. have heen ontlined above
should be observed.  All envs that have contained explosives should
be cavefully swept and all placards removed.  Sweepings should be
thrown in running water, burned, or placed in n metal receptacle for
Inter disposition. Al shipments received. in a badly damnged con.
dition shonld be reported through chnnnels 1o the Chief of Ordnance,

c. Interstate Conmerce Comnmission  vegrulations requive the uso
of a “certificd car” for shipment of explosives. A “car certifieate”
must be signed in triplicate by a representative of the earrier and
of the shipper after the shipment is londed and proporly braced.
Two of these must. he nttnched outside of the car doors or to the sides
of the car, one on each side, in addition fo any explosives placards.

d. Dangerous explosives must. nof be transported in any self-pro-
pelled ear operated by electric or other motive power if such car is
CArrying passengers,

e. Toaded railrond cars will not be left in the open nren between
magazines, as they mry act as an intermedinte step in propagnting an
explosion.

143. Water shipments.—a. Intersinte Commeree Commission
Freight Tariff No. 8 preseribes regulations for the fpnnsporintion of
explosives and other dangerous articles by water on freight and
freight-and-passenger vessels.  Other regulations that apply are port
and harbor regulations of the various cities and States affected and
regulations of the carrier, usually the Quartermaster Corps or the
Navy Department.

b. When shipments of explosives and ammunition are made by
water, the loeal port regunlations regnrding the handling of explosives
shonld be studiod and the regulations for tonnnge, lights, open fires,
rtoves, mixed londs, flugs, anchors, ele., compliad with,  When equip-
ment for shipments is chartered, the equipment shonld he passed npon
- by port authoritics before it is accepted for nse.  During loading, the
safety regulations for open fires, stoves, gasoline, mntches, smoking,
ete., will bo strictly complied with; decks, runways, and docks should
be free from dirt, rubbish, and spilled explosives; and persounel shonld
handle explosiver and ammunition with eare so ns to avoid danger
and damage to the shipment.  If the londing is not completed during
the day, proper precantions will he tnken 1o guned and protect the
shipment against fire and a suflicient crew will be left in charge to
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handle the hont in ease of emergency. Explosives or ammunition
should not. be left on a dock or clsewhore unless delivery is made to
authorized persons or explosives left under proper guard. Explosives
and ammmition must. not be left on hoard boats overnight unless such
nction iy imperative incidont to their transportation,  Lightors should
not. be tied up to that. part of a vessel or dock where the fireroom or
boiler is locnted.  Explosives should be kept ns far nway from engine
and boiler room as possible, ‘ :

e. ‘The use of oil- or chemical-burning lamps or lanterns is pro-
hibited in the neighborhood of explosives. Only electric lanterns will
he used when a mavablo artificial light is necessary. In port and star-
bonrd lights and other such necessary signals, oil-burning lights are
permitted ; theso should be placed, removed, and filled by a responsible
officer, who ghould seo that they are not brought in contact with ex-
plosives or do not introduce fire risk to the boat or barge. Storage
of pnints, oils, varnishes, or other inflammables is prohibited on any
bont or barge used for explosives or ammunition. Such oil as is
necessary in connection’ with the machinery of n bont must. be kept
under the direct charge of the chief engineer, and only a day-to-day
stock permitted. Oils used for signal lights and in living quarters
must be kept under lock and key, and should be in direct charge of the
officer in charge of the lights. Oil must not be put in or removed
from this compartment at night. If oil nccidently gots on the floor,
it must bo immedintoly swept up with sewdust and the sweopings
thrown overboard.

d. No explosive will be placed on board any vessel until all the other
cargo has been placed aboard, As far as is practicable, the necessary
work in the construction of floors, magazines, partitions, etc., or for the
removal of any combustibles from that part of the hold in which explo-
sives are to bo stowed, should be completed before loading of the explo-
sives is commenced, All rubbish, shovelings, old oil, print cans, oily
rags, rope ends, ete., must be cleared out of the hold. Floors must be
kept broom clean. All decks, gangways, and holds over which explo-
sives must be passed in loading must be freed from all looss metals or
tools, and carefully swept before loading is commenced and after
londing has censed. '

¢. 'The hatches of the vessel will be kept closed except during the
loading and unlonding of the vessel, and whon so closed will be covered
with tarpaulin battened. _

f. Lighters, barges, scows, and all tugs engaged in lauling vessels
londed with explosives must have their funnels or smoke stacks covered
with screening of suitable size to prevent the exhaust of sparks and this
screening must be renewed whenever it is broken,
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g. Mngazines (envgo gpace) for explosives must be lined entirely
with woml not less than 1 inch thick, nailed with cement-conted nails
with hends countersunk.  Metal obstractions or constructions within
the aren of the magnzine must be entively covered with wood, nailed
as et ioned above,

k. Explosives awaiting removal or delivery must bo stored outsido
the dock or wharf when practicnble and every possible effort mnst bo
made (o reduce the time of this storage,  Explosives held for delivery
or londing must be in a safe piace, and awny from other dangerous
articles, .

1. All packnges of explosives must be handled carefully. ‘They must
nat be thrown, dropped, or unnecessavily dragped, rolled over each
other or over decks,  Portions of metal decks or exposed metal ohjects
and surfaces must be covered with wood, canvas, or other material that
will tend to prevent the ocenrrence of sparks.  When explosives cannot
be transferred hy hand or chute, (ransfer must be made hy mechanical
hoists and specinl ceate or basket, 1f slings are needed, those entirely
of rope will be usedd.  Packagres containing explosives must be so stowed
and sinyed in the lockers, comparfments, or magazines of vessels that
they will noi shift in any dircction.  Broken or seriqusly damaged
prckages will not be aceepted for transportation.  Repacking will not
be done on or near any vessel, bargre, lighter, or scow having explosives
on board. Any explosive that has escaped from a broken or otherwise
defective package will be immiedintely swept up and removed to a safo
place. : -

. Transporiation of explosives, except small-arms ammunition,
on ships eavrying passengers is prohibited,

144. Motor truck shipments.—a. ‘TI'ransportntion of explosives
and other dangerous articles by truck is covered by chapter 7, Inter-
state Commerce Commission Motor Carvier Regulations.  Such of
these regmlations as ave applieable will be complied with, Nearly
all states, cities, towns, and villnges also have lnws governing the
transportation of explogives and other dangerous articles within their
jurisdiction,  When making shipments of explosives and ammunition
by motor, loeal civil anthorities of the cities and towns through which
the explosives and ammumnition are to be transported shonld be con-
sulted and their rules nd vegrulations for the teansportation of explo-
sives and ammunition stvictly.observed. Their recommendations as
to the best route to follow should e obtained so as to avoid congested
nreas,  If complinnee with these Inws is manifestly impractical, then
the matter will be referred (o the Chief of Ordnance for decision,

b. Except in cases of emergency, no explosive materinls or ammu-
nition containing explosive elements, except small-aring ammunition,
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will be shipped by motor truck without prior approval of the War
Department.  The intention is to avoid shipping by truck all types
of oxplosives and ammunition, except small-arms ammunition,
where rail or water transportation is available. However, this regula-
tion does not apply to local or nearby haunling, delivery, or movement.

o. Kxplosives and other dangerous articles will not bo shipped by
any commercial highway carrier, nor will local drayage thereof by any
commercinl concerns be engaged, unless the carrier or drayage concern
files a certificnte with the quartermnster arranging for such service
that snid carrier or drayage concern will comply with all laws and
regulations promulgnted by Federal, State, and local governments and
municipalities that may be applicable to and govern each particular
shipment of explosives and other dangerous articles.

d. If shipments of explosives, toxic gnses, and other dangerous
articles are made by United States Government. operated motor ve-
hicles, the shipping officer will take all necessary and reasonable pre-
cnutions to insure its snfe transit. Except in time of emergency, the
shipping officer will bo responsible that all Interstate Commerce Com-
mission regulations governing the transportation of explosives are
observed. In case of emergency, so declared by any commanding
officer of an arsenal or depot, or a general or ficld officer of the line,
the shipping officor will take every reasonable precaution to insure
snfe movement of his cargo of explosives, toxic gases, or other danger-
ous nrticles while in transit by motor vehicle on Government resorva-
tions and ou the public highways. '

e. Every precaution against fire should bo obsorved. 'I'rucks should

"be inspected daily to see that electric wiring, lights, brakes, gasoline

tanks, and lines are in good working order; the engine clean of dust
and oil, and the engine pan free from accumulntions of dirt and grease.
The splash of oil or grease from the universal joint, transmission, or
other moving parts onto the under side of footboards or body of the car
should be cleaned thoroughly after ench long trip or day’s work. Leak-*
ing gmsoline tanks or lines should be repaired immedintely, and lighted
cigarettes, pipes, and open lights kept. away from the vicinity when
filling gasolino tanks. Where necessary, safcty matches may be used.
They may be kept in a metal container in the tool box. Use of strike-
anywhere matches is prohibited. The amount of waste in the truck
should be kept to a minimum, and oily and clean waste soparated.
Trash should not be permitted to accumulate in the tool box. All
trucks will be provided with at least one properly filled fire extin-
guisher.  All drivers and other employees should be instructed as to
the best method of extinguishing gnsoline fires with Pyrene and should
be impressed with the fact that in nearly all cases there is time to
161
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extingnish n fire, ax it takes nn apprecinble time (o heat, ammnnition
the point where it. will explode. e
/. When explosives and ammumition are being transported by a con-
voy nf'l ricks, the traeks shonld not become widely separated but
anfe distanee should be mnintained between them so as lo uw;it’;
clml!_mr of collision. ‘The convoy shonkd be stopped nnc(-.' each hour
during the trip to inspeet ench trucklond. Stops should not. l;e made

within or close to the limits of cities, towns, or municipalities, nnd -
g,

in driving throngh towns and cities congested streets shonld be avoided
as much as possible. A moderate speed should be mnintained and the
!rm-k kept under control. A full stop it required at rnilr«)ml Cross-
ings.  No unanthorized person will he permitted to ride on lr‘m'i(‘a
1f a truck eatehes fire, the other trucks will proceed to n snfe diqlnm:«:
(ont of the zone of danger in ense of nn explosion) and mmr(.lq \;'ill be
posted at n distance of severnl hundred vards on each sid;-. of llwn
truf-k tostop all teaflie, 11 n truck brenks down and it eannot. be towed
to its destination by one of the other trucks, n gunrd of two mo.n
shonld be posted and the post to which the convoy is proceeding qlmnﬁl
be notified o that a truck enn he dispatehed at once with il)llllil; or-
gonnel {o relieve the disabled truck of its lond. o

9. Fuzes or other detonnting agents shonld not he transported with
other explosives, exeept ammumition for canmon shipped with fuzes
or bonsters assembled. ‘The lond should be well braced and stayed and
tnr]mnlins. available to protect the load from the wenther or from #pnrkn
from passing locomotives, ofe, Explosives and ammunition should not
!momllcmdml or piled immedintely back of the exhanst. This mmlnlim;
18 intended to apply to bulk shipments of ammunition by motor truck

. and is not intended o prohibit the enrrying of complete rounds of

artillery ammunition, including fuzes and primers, in one vehicle by
?omlml. units.  No vegulations will be construed to prohibit the (-'m'-r J—
ing of complete rounds of artillery ammunition including fuzes nn’d
primers, in one vehicle by combat units. , h

h. 'Wlu-n transporting artillery ammunition, all projectiles should
ba Inid on the gide instead of on the base and with the sides of the pro-
jectiles parallel to the side of the truck so that the pmjm-iilm “'i“]“()t
roll back against the tail gnte of the teuck and damnge it. If i.| is neces-
sary fo place more than one Inyer of projectiles in the truck slfripq‘ «;f
planking should he placed over the first Inver of Projectiles io prn'u'('l
the rotating hands from becoming deformed through c«m!nci with other
projectiles when the truck is in motion.

i. No confniner of explosive or ofher (lmig«rmls article mny be
n.rct-pml ford ransporint i«m by a motor enrrvierif it isina lenking c«fmli-
tion, or in such a condition as to mnke lenknge possible, except as pre-
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gcribed in Interstato Commerce Commission Motor Carrior Safety
Regulations, Revised, Part 7. ‘These motor vehicle regulntions are
subject to further limitation with respect to transportation by water,
especinlly of leaking containgrs, Any pnckage of explosives found
injured or broken in transit may be repaired when this is evidently
practicable and not. dangerous, and must be done in accordance with
the best and safest practice known or availnble, and at least 100 feet
distant. from other explosives or ammunition. When a box containing
any explosive is so damaged that it cannot be repnired, it should be
reinforced by stout wrapping paper and twine, placed in another strong
box, and surrounded by dry fine sawdust, or dry and clean cotton waste,
or elnstic wads made from dry newsprpers. The box cover should then
be securely attached. When any package is found to be lenking or
damnged and cannot be recoopered, it may not be transported beyond
the minimum distance necessary to reach a place where the explosive
may be disposed of with safety.

4. Tho proper signals, reflections, and portable lights and reflectors
must be carried. by motor vehicles. Al fuel tank inlets shall be
equipped with a device to relieve internal pressurc. Exhaust pipes
will b protected by a properly constructed flume baflle. The floors of
all vehicles must be tight and exposed metal on the body covered or
protected with wood or other nonmetallic material. Motor trucks con-
taining cxplosives will never be taken into a garage or repair shop for
repnirs or storago unless it is an open, sunshade garage where no open-
flame lighter or burner is in use. Explosives, when possible, will be
transported during daylight. When artificial lights are necessary, only
approved clectric lights or electric lnnterns may be used.

k. Before any explosive is londed into or unloaded from any motor
vehicle, the engine of the vehicle must be stopped and the brakes set.
For any continuous trip longer than 8 hours, the driver must be accom-
panied by an assistant. Every shipment of dangerous explosive will
he deltvered only to a person authorized to receive it, except such ship:
ments as are placed in magazines which are immediately thereafter
locked.

l. Loaded trucks will not be left in the open area between maga-
zines, as they may act as an intermediate step in propagating an
explosion,

m. Prescribed markings on motor vehicles carrying explosives or -
ammunition will be by means of signs or lettering on each side and
the rear of tho motor vehicle in letters at least 3 inches high on a
background of sharply contrasting color.

n. Refuelings should be reduced to a minimum. The electric igni-
tion system should be turned off and the engine stopped during the
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| refueling process. If the engino is provided with a magnoto, it should

% 2 gz 3 be grounded. ’
gg a . ® H £ 3 . o. Every motor vehicle will have pneumatic tires.

i« §§ §.."’. 3 o @ p. In case of accidont, all unbroken packnges and as much of
gé g g v : 3 §§ S § g E nny broken packnges ns possible will be carefailly gathered and removed
3‘5 g z4 }: % o ® Y S 3 ¥ 5 i Lo a placo of sufety in order to prevent fire or explosion. Care should
gg «SE" ” ;.'_J_ 108 & w2, 92 3 be taken not to produce sparks. In the event that s motor vehicle
» ey g g ﬁ 0¥ S: NEI0w 2 @ is entangled with another or with an object or structure, no attempt
e gw - 2 g az2 2 o EE § § s will be mnde to disentangle the same, until the load is removed to o place
§ g H g .;, " 'g g ';" ; é: 3 :: ‘é’ @ 200 feet from the vehicle or any habitation. Inhabitants and other
2234 & R wRFwd| EXEXE §§ whicles will be warned of danger.

w o v — - TP
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\\ 4 § . PRECAUTIONS FOR PRACTICE FIRING
.‘v‘ s s : Paragraph
*, ) Uenernl . _____ e = v e e 2 e et e e e 148
T )t & _ Genernt precantions before Airfug 146
8 Qeneral precantions during and after firng oo 147
5 Bmall-arms ammunition 148
E Artitlery ammunition . __ —— - 149
a Blank ammunition_ ... . 160
§ Pyrotechnics, grenades, and chemlical ammunition 161
- Rombs____..__ ——-—- - - 162
.§ Mortar ammunition 163 .
g 145, General.—Specifications, standards, and limits of precision
| nro prescribed for the manufacture and preparation of ammunition,
3 In spite of this, inherent limitations exist and malfunctions of ammau-
i nition may occur. ‘The immediste problem is to provent the oc-
8 currence of malfunctions wherever possible, to minimize the effect

when they do oceur, and to profit by such experience by avoiding the
same or similar malfunctions in the future. The general safety pre-
cautions, section I, should be obsorved wherover applicable. The reg-
ulations and precantions given in chapter 2 for the use of each type
of ammunition will be observed. .

146. General precautions before firing.—a. Status of ammuni- |

] |§ 2 g g tion lots.—A check should be mads to determine the status of the lot
. 5 ';' 5 of ammunition which it is intended to issue. Ammunition should not
A gizY be fired if the lot numbor is not positively known. If dofects which
) £ 3§ may nffect the snfety and functioning of the ammunition are found °
. g y 3 in a lot which is graded as being suitable for firing, a prompt report
" ';E'; é of the condition will be submitted to the corps area or department
i 5 Te ordnance officer. Firving of that lot of ammunition will be susponded
o pending instructions from the proper ordnance officer. If malfunc-
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tioning of the ot of anmunition oceurs during fiving, a prompt report
will be mnde ng presevibed in AR 45-30 and the fivingr of that lot will
be suspended pending directions from the oflice of the Chief of
Ordnance.

b. Alterations and substitutions—Any alterntion of londed ammu-
nition, except in nccordanee with specific instructions from the Chicef
of Ordnance, ix haznrdous and is therefore prohibited. Serious and
fatal accidents have resulted from substitution of propelling charges,
fuzes, primers, and projectiles and from the loeal preparation and
lonading of practice ammmnition, including grenndes, pyrotechnies, ete.

e. Placing ammaumnition —AIl ammmanition at the fiving point. will
be so placed as to minimize the possibility of iguition, explosion,
or dotonation in ense of aceident at the gun position. It should ha
in n dry plaea and protected from the diveet rays of the s by tar-
paulin or other covering,  There shonld be ample civenlation of air
through and on all sides of the pile.  Fretic ranges and dangerously
high pressures may result bheenuse of overheated ammunition.  White
phosphorus shell will be piled away from perconnel shelter and other
ammunition in a space cleaved of all combustible nnterial.  All com-
ponents in the fickd shonld be stoved ceparately and in small nmounts
g0 as to minimize danger from necidental burning of powder or
detonation of projectiles, fuzee, aned primers.  Chemieal ammmnition
is stoved away from ofher (ypes of anmunition,

d. Safety gones—Dutn for delimiting safely zones for ranges in
firing sanll armsy artillery wenpons, and chemienl warfare weapons
will be found in AR 750 .10,

e, Smoking.—Smoking by anyone lmndling, or in the vicinity of,
explosives or anmunition is prohibited.

f. Lighta—Use of nny lights, other than approved lanterns or
flashlights, in the vicinity of explosives or ammmmition is prohibited.

g. Ilundling—Care should be taken not to dvop projectiles, powder
contniners, or fuze or primer hoxes,  Projectiles should not he al-
lowed to sivike together. Al safely preenntions in handling ammu-
nition given by Technienl Manunls and regalations and other sections
of this manunl will he rigidly observed.

b, Packings.—Muoisturc-resistant seals of packed ammunition should
not he broken wntil the simmunition is ready to be nsed. Rounds
should not. be withdrawn from containers until they are ready to be
fived, unless the mmmunition is to be londed directly into the cnisson.
Fuze covers on powder time trnin fuzes and safety devices on fuzes
will be removed just hefore fiving nnd at no other time,  Components
of rounds prepared for firing but not fired will be veturned to their
originnl packings and approprintely mavked and resealed. Such
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components will be used first in subsequent firings, in order that stocks
of opened prckings may be kept at & minimum.

i. Cleanliness—Tho complete round or each component should be
inspected by a member of the gun crow for burs, dents, gravel, dirt,

greanse, clc.,, before loading into the gun. A cloth should bo kept -

handy for wiping off grease, dirt, and foreign matter. Ammunition
must be clean and free from dents before it is placed in the breech
of the gun. ,

147. General precautions during and after firing.—a. De-
fects and malfunctionings—AR 45-30 provides that il officers having
chanrge of firing must mnake a report to the local ordnance officer of
any ordnance matériel issued to the troops which malfunctions in firing
or reveals defects either in firing or in storage, including such mal-
functions and defects as are noted in target practico reports. It is the
duty of the locnl ordnance officer to investigate all cases of malfunc-
tioning and defects observed by him or reported to him and to report
serions cnses to the Chief of Ordnance through the corps area ordnance
officer.  Whenever an accident occurs which results in injury to per-
sonnel or dnmagoe to matériel, the lot of ammunition will be suspended

“from use and an immediate report will be made directly to the Chiof

of Ordunnce by the orduance officer under whose supervision the maté-
riol is maintnined or issued.  One copy of this report will bo sent to the
corps aren ordnance officer. Accidonts of a serious or potentinlly seri-
ons nature require reporting. by the quickest means of communication
nvailable.  Until the arrival of an investignting officor, all evidence
will be carefully preserved and, insofar as is practicable, will be left
undisturbed.

b. Protection to personmel—Whenever high explosive ammunition

_i8 fired, proper precantions will be taken to insure protection of all

personnel agninst premature burst, as prescribed in AR 45-80. AR
760-10 gives the regulations and details for protection of persons in

the vicinity of the firing point. Any individual in the military servico

who observes a condition which makes firing obviously unsafe will
immedintely give the command oase riniNg.  If at a distance from the
unit firing, he will make the prescribed signal therefor. No lothal or
toxic gas will be used for training purposes in timo of peaco. When
chemical ammunition other than smoke is fired, all persons will he
provided with gas masks. The firing of shell and shrapnel over the
hends of unprotected porsonnel in timo of peace is prohibited.

c. Firing through trees.—When firing ammunition from a mask of
trees, a premature burst may result if a fired shell or shrapnol strikes
the branch of a tree. ‘The striking of even a twig by a shell fitted with
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ntime fuze may vesalt in n dernngement of the selting or deformation
of a time rimg suflicient (o enuse n prematare burst.

d. Duds—A dud is n dischavged bt unexploded bomb, projectile,
or grennde,  JCmny vesult from defects in the fuze, hooster, or charge;
the wnserewing of fuzes in flight : or the charaeter of the ground at
the point of impret. Whenever n dod enn be vendily loented and ex-
amined without moving it, an effort should be pnde to determine the
cause of the filure. A dud in itself is a souree of danger, and if im-
properly hnndled mny resull in an explosion with injuries to personnel,
A compnratively slight blow or tuening of the dud mny enuse it to
explode ot any time. Duds should be destrayed in place: for methods
of destroying see chapter 4,

148. Small-arms ammunition.-—«. Before issuing smnll-arms
anmmmition of any type, it will be exnmined. The procedure for
exnmination nud the defeets (o look for will he found in TM 9-1990,
- OFSB 3-8 containg essentinl informntion concerning the grading of
smali-arms ammmition and the disposition of fired components and
unservicenble sinll-arms ammumition.  Lots having move than 5 per-
cent of defeetive enrtridges will be subjected (o 100 pereent inspection,
defective rounds enlled out, the servieeable enrtridges repacked prior
to issue, and report mnde to the Chief of Ovdnance.  Normally, smnll-
arms ammumition, unless it has heen stored for a considernble period,
will have no visunl defects, and any ammunition having less than 5
pereent. visunlly defective rounds may be issued without 100 percent
ingpection.  If 20 pereent or more are defective, the tot is withdrnwn
from service and held for disposition,  The podt ordnanee officer
rhould see that the troops are instrueted ns (o the kimds of visible de-
fecets which enn be readily detected and the correet mnnner in which
to cull ammmmmition.  Particnlnr attention should he pnid to incipient
cracks which are not ensily detected unless the thumb s pressed
agninst the bullet, thus exposing the erack in the enrtridge ense.  De-
fective eavtridges will be considered ag gende 3 anmmunition,

b. Since different types of small-nrms ammumition are of similar
appearance, this kind of smunition will-be strictly ehecked from the
markings on the packing.

¢. Blank eartridges should not be fived nt a vepresentative enciny at
distances less than 20 yards, as the wad or paper cap may fail to
break up.

d. (1) For procedure in the event of an apparent misfive see parn-
grnph HGa nnd b, :

(2) When n hangflr ocenrs in any lot, its use should be suspended
and a report made (o the post ovduanee officer, giving the numbor of
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the lot involved. The ammunition lot thus affected will be withdrawn
and replneed by servicenble ammunition.

e. When a bullet lodges in the bore of a rifle, pistol, or machine gun,
it shonld be removed by the application of pressure from the muzsle
end of the weapon. T'o attempt to shot the bullet out with another
cartridge is dangerous and thevefore prokibited. :

f. Dented cartridges, cartridges with loose bullets, or otherwise
defective rounds should not be fired.

g. Misfires in which the primer explodes but fails to ignite t'.he
powder charge have proved dangerous in firing antomatic arms with
binnk firing attachmeonts. Some of the powder is blown into the bore
nnd becomes lodged in the blank firing attachment. A series of guch
rounds will cause an accnmulation of powder sufficient to cruse serious
damnage when ignited by a normal cartridge. When misfires occur
in excess of b percent in firing blank cartridges, the firing of that lot of
ammunition will be suspended and reported to the Chief of Ordnance.

h. The use of armor-piercing cartridges is prohibited in demonst.ra-
tions in whicl tanks take part. In using armor-piercing ammunition
it is well to remember that the cores of bullets that fail to penetrate
will rebound. The radius of rebound depends on soveral factors

but may safely be taken at a maximum of 100 yards for caliber .30

and 200 yards for caliber .50, armor-piercing ammunition.

i. After a box of ammunition is opened and cnrtridges issued, each
“man should take care of his.own ammunition. The primer should be

protected from blows by sharp instruments, as such a blow might
explode the cartridge. .

4. The use of ovil or grense on cartridges is prohibited. Such use

enuses the collection of injurious abrasives in automatic weapons and
cnuses excessive and hazardous pressures on the bolt of the rifle when
firing in nonautomatic rifles, . )

149, Artillery ammunition.—a. Eramination.—Before firing,
vepresentative samples from each lot of ammunition should be exam-
ined for visiblo defects such as exudation, badly corroded fuzes, pro-
jectiles loose in cartridge cases, damaged rotating bands, excessive
moisture and dampness, cte, If thess defects are likely to cause diffi-
culty when the fuzo is sel or-the round is loaded into the gun, or .tI}ere
is any question as to the safety and functioning of the ammunition,
it should not bo used until it has been examined by the corps area
ordnance officer or his assistanta, Care should be used in condemning
ammunition for use, ns shell which are exuding slightly can be made
serviceable ns prescribed in Ordnance Field Service Bulleting, and
many times fuzes which nre only slightly corroded or discolored are
serviceable and can be used. ‘
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b. Packinge.—In removing fixed ammumition from hoxes, the serows
or wing.l!ula which hold the covers in place should bo rc-mm.-'ml. If the
ammunition is packed in individual tin or fiber containers, these con-
tainers should be opened by means of the tenr strip prm'id,ml It the
rounds should not be withdeawn from the contniner until it.' it {o ba
fired, nnless the ammumition is londed diveetly into the cnisson. Fuze
covers on shrapnel should not. ba removed until the round is to be fived.

All powder charges will be kept in their contniners except. the charge

wlnch, i to bo served to the picee for the next suceeeding round.
o. Placing of ammunition.—Ammvmition at the fiving point. which is

not carried in caisgons shonld not be loented divectly at the renr of the

gun, but to the teft of the enisson, and shonld he protected from mois-
ture and dampness and the direct. rays of the.sun by a farpnulin so
placed that air ean cirenlate through the pile. .

d. Propelling charges.—(1) Premature ignition.—The powder
charge for any given round will not he ln-(mghi. near the breech of the
gun until the preceding round has been fired, the powder clinmber care-
fnlly.smngod with n wet sponge or cleared of any possible smoldering
remning by use of the air projectors, and the face of the mnshroom head
wiped.

(2) Flarchacka.—When the breechblock is withdrawn, the gnses re-
mnini.ng in the bore sometimes pass to the rear and ignite upon st ;'ii(ing
the nir, regardless of the direction of the wind. Flames of varying
length and inlonsity' resull.  Preenutions munst. be taken to prevent
tlw.. flame from renching n new propelling charge, ns well as to prevent.
serions burns to the hreech detnil.

.(3) Rlending —Propelling charges will be habitually fired as re-
coived. Blending will not be vesorted to except. in s;u'-«-i:.tl cnses \\'hcr;a
the necessity therefor has been approved by the Chief of Ordnance
who will furnish the necessary instructions, ,

(4) Erratic and eacessive pressures.—Fratic pressures or ranges
may he due to deteriorating propelling charpes, improper ignition «;f
the propelling charges, defective or loose rotating hands, and in the
caso of separate londing ammunition, to improper wrnppi,ng or Incing
of the charge. Excessive pressures are likoly 1o develop if the dinmeter
of the propelling charge is aliered so as to prevent the projection of .|l|.o
!lnmo from the igniter to the front of the powder charge, l;‘nr further
informntion, see AR 750-10. All powder lots giving excess pwss'.n'(:s
should be immediately suspended from use pending instructions from
the Chief of Ordnance. A sample of the powder involved should be
sont to the nearest ordnance depot, together with a copy of the report
of the mnlf'unctioning and the record of the stability of the powder.

(6) Mazimum ranges.—he enliber bonrd report has purposely used
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the term “supercharge” in referring to the propelling charge required
to give maximum range. It cannot be too strongly emphasized that the
normal charge should be used always within the ranges obtainable, and
the use of supercharges must be avoided excopt where aximum ranges
nro necessnry, otherwiso excessive wonr of the guns will result.  With
multisection propelling charges, when “supercharge” is desired the
complete charge is used and when “normai charge” is desired the
base section only is used.

(6) Igniters—(a) In loading the soparate londing propolling -
chnrge into the gun, cnre must be exercised that an igniter is always
on the end of the charge toward the breech. ‘T'he cloth used for mak-
ing igniters is dyed red to indicato clearly the end which should be
at the rear of the chamber. The red dye also indicates that the
igniter contnins black powder. Undyed igniter cloth has been used,
lhowever, for some propelling charges now in the service. In this
cnso the igniter end can be identified by the quilting used to hold the
biack powder in position and the words IGNITING POWDER sten-
ciled on the igniter. '

(b) Propelling charges should not be placed in the gun with the
igniter fastened thereto by safety pins. Defore firing, the safety pins
should be removed and the igniter pad attached to the charge by sew-
ing, tho stitching being caught in at lest three places 120° apart.

(¢) It is the practice to pack one igniter in each cartridgo storage
cnse.  Surplus igniters remaining after firing should be destroyed in
accordance with chaptor 4,

(1) Tags and protector oaps.—Igniter protector caps and data tags
will bo removed from the propelling charge before loading it into
Lhe gun. :

e. Difficulties in loading or ewtraoting ammunition—Diflicultics in
londing or extracting ammunition may bo due to dented or bulged car-
tridgoe cnses or foreign material in the chamber or boro of the gun.
Whoro the cartridge cases are hard to extract, an inspection of the
chamber should be made to determine whother it is fouled, scored, or-
pitted. If it is fouled, it can be readily cleaned; but if it is pitted
or scored, & roport should be made to the post ordnance officer. If a
projectile cannot be readily extracted from the gun or should a pro-
jectile becomo soparnted from the cartridge caso when the breech is
opened, it should be removed under the direct supervision of an offi-
cor, using & rammer which bears only on the projectile and provides
for clearance around the fuze. Extreme care should bo exercised to
prevent any force from being applied agninst the fuze. The Edwards
rammer, designated as rammer, unloading, M1, is provided for this
purpose for use with 76-mm point-fuzed projectiles (fig. 66).
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f- Misfirea.—When a misfire acenrs, the following precautions will
he observed :

(1) Fized or semifived ammunition—A( lenst three attempts will

be " i
made o five.  After the Inst attempt, the breeeh will not. bo opened .

before 2 minutes have elnpased,

(2) Separate loading ammmnition.—(a) 16 the primer is henrd to
fire, the breech will not be opened before 10 minutes hnve elnpsed

() I the primer is not heand to five, two more attempts to lir;- will
be made. ‘Then— -

1. 1f the primer can be removed by a person standing clear
of.tlu-. path of recoil, afier 2 minutes have elapsed, the
primer may be removed and a new one inserted. I; the
second primer fails. 10 minutes should be nllowed to pass
and then the hreech may he opened.

£. If the primer ennnot be removed safely as deseribed above
no attempt. will be made to open the breech or replnc(;

. the primer for 10 minutes, '

Misfire primers should be handled earefully and disposed of quickly
due to the chance of a primer hangfive. Further information will b‘:-
found in AR 750-10 and the ‘Technienl Mannals and Field Mmmule;
“pertaining to the picce,

g. Fu.zca.—(l) Extreme care must be taken in handling and in
uss«.nnblmg fuzes to shell or hombs, ANl fuzes must be trented as
dcln:nte mechanisma,  The forees in the gun which arm the flli.(" can
be simulated by rolling or dropping, and a fuze so armed nm' -be
functioned by the impaet of a blow or by dropping. . d

(2) In the nssembly of fuzes into projectiles, ingpection should be
mn(.lo of the fuze body and thrends and nlso of the adapter and fuzo
_ cavity to insure that grit, grense, or other foreign muterial is not
present. ‘This i8 necessary to insure proper sealing of the fuze and
to avoid the use of any great force.  Clenning of the fuze eavity should

be accomplished with a picce of cloth and a small stick which can be .

inserted into the eavity. Fuze hole pligs shoukd not be removed ex-
cept for inspection or when the fuze is about to be inserted,

(3) When ammunition or projectiles are issued fuzed, no attempt
should be made to remove the fuzes therefrom. ’ ™
- (4) Fuzes will not be alteredd. Any attempt to alter or disns-
semlfle fltzcs in the field is dangerous and is prohibited except under
specnﬁ'c direction of the Chief of Ovdnance.  ‘The only nuthorized ns-
sembling or disassembling operation is that of fitting the fuze Lo the

projectile if the ronnd was not issued fuzed, or unscrewing the f
the rou ssued fuz I
from the projectile if not fired, ’ s e
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(6) Every precaution should be tnken to keep moisture away from
powder train time fuzes, .

(6) ‘Time fuzes nre nhnys issued set dgnfe” and if nol used after
wmnking n setting they shonld be reset to “gn fo” before sloring. '

(7) Ench vound to be londed which containg a point-detonating fuze
should be kept well ont of the path of recoil of the gun until recoil
of the previous round has taken plnce, in order to prevent a heavy
blow from hitting the fuze,

(8) When checking the accuracy of fuze sotting by cutting trial
fuzes, no fuze shonld be cut more than twice, )

150. Blank ammunition.—-a. Only blank ammunition furnished
hy the Ordnance Depnrtment will be used. Blank ammunition is
issued to the using arms in complete rounds only. Smoke-pufls or
blank ammunition will not be improvised where it is not provided
for the picce. _ :

b. ‘The complete round of blank ammunition if kept intact, handled
with care, and protected from fire provides & comparatively safe
nssembly.. Howover, the following precautions should be observed:

(1) Under no circumstances will rounds of blank ammunilion be

~ tampered with in the field.

(2) Blank ammunition should not be removed from the fiber con-
{niner sooner than is necessary before firing. Remaining rounds
ghould be kept well awny from the gun.

(3) Identificntion of the ammunition before firing must be posi-
tive and no attempt should be made to use it in s gun other than that
for which it is intended. '

(4) Any round in which the chipboard closing cup.is not. firmly in
place should not be fired and shonld be handled with care until dis-
posed of as directed in chapter 4. )

151, Pyrotechnics, grenades, and chemical ammunition.—a.
Pyrotechnics and grenndes should be located some distance either to
the right or left, and never directly behind the firing points. Pro-
tective mensures agninst grass fires should be provided and extreme
care should be taken to prevent a grenade or piece of burning pyro-
technic materinl from dropping into boxes of ammunition. Pyrotech-
nics which have been nnsealed should be disposed of s provided in
OFSB 8-9. )

. b. Smoke-producing materinls will not be released in time of peace
within 300 yards of personnel, livestock, buildings, equipment, or other
objects which may be dnmaged. Equipment contaminated with cor-
vosive ncids produced by liquid smokes will be washed with water as-
soon as possible, except. when other methods of protection or cleaning
methods are prescribed in the appropriate "Technical Manuals.
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¢. Burning type grenndes, smoke pots, and two-compartment eandles
should be stored in a cool dry place.  They should not be ignited within
8 feet of dry grass or other inflammable materials, if fire is to bo
avoided. DBurning type grenades will not be fired closer than 20 feot
from personnel, duo to an occasionnl flnshing grennde.  In firing sinoko
pots, care should ho taken not to have the face directly above the
smoke pot when it is sct on fire,

d. Unfuzed gmnmdvs will not be fuzed in ammunition dumps or
slorage magnazines, nor in greater quantities than are needed for
immediate use.

152. Bombs.—I’rocedure for precnutions and repnir of bombs in
the field are given in OFSB 8-8. AR 760-10 prescribes precautions
for the minimum altitude for functioning of hombs for aircraft in
time of pence. Methods of unfuzing, disassembling, and handling
hombs and safety precautions for the snme are published in TM 9-1980.
All live bombs will be carried safe and will not be armed until released..

153. Mortar ammunition.—The snme safety procautions will be
observed in the field in the handling and use of mortar ammunition
as apply to artillery shell.  Further information will be found in FM
93-85, FM 23-90, and TM 0-1938.

Secrion VII
AMMUNITION IN HARBOR DDI‘I"NSES
Parageaph

QENeTA) e cvmm e cmamea e c e mae 164

164. General.—a. Moisture—In harbor defenses, the principal
problem is keeping the ammunition dry. Attention will be given to
ventilation of magazines and etackmg of ammunition in boxes with
adequate skids and dunnage to insure free circulation of air through
the pile,

b. Blending.—Propelling charges will ordinarily be fired as received.
Blending of propelling powder will be done only on specific instruc-. -
tions from the Chief of Ordnance.

¢. Loading—Londing and renovation of shell will ba done in ac-
cordance with instructions and apeclﬁcntlons prepared l»y the Chiof of

Ordnance.
d. Further mformazzon —Refer to other sections of this chnpter

~ Secron VIII
AMMUNITION AT SUPPLY POINTS

Paragraph
Supply points and dstrilnting points. .. ... ——— 1w
Storage of ammunition and explosives....... oo 160
Chemical ammunition _ 167
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155. Supply points and distributing points.—a. Fencral.—
The detnils concerning ammunition supply pointg and distributing
pointe, ag disenssed in this manunl, are particalaely applicable to those
installntions in the zone of the interior and nt posts, enmps, aind stn-
tiona, A complete digenssion of the subject for applieation to the
theater of operntions (the communiention zone ad the combat zone)
is contained in I°M 9-6.

h. Location—Supply points mul distribmting points should be Jo-
cated in the best available network of ronds and neae o railrond.  Am-
munition and explogives will be so loented as to comply with the pro-
visions of paragraph 116, with regard to quantity-distance require-
ments,

¢. Lay-out—In planning the Inv-out of ammunition supply points
and distributing points, consideration shonld he given to the follow-
ing:

(8D Amounts and kinds required —1 is desirble that a field wnit
supply (rain be able to tnke on ils complete lond from stacks in a
straight line or in a single area without having to enter and congest
another area of the supply point,

(@) Ease of accexs—They should be on good ronds, nenr, but not. on,
main highways.  Congpicuous signs should be posted on vonds fending
in, and military police should be notiticd of pames and loeations of
dumps within their nrens,

(38) T'raffic contyol. —lhnuluslmuhlpu-ﬁ-mhlv he Inid out. in cmnplote
loops indend of turn-nrounds,  This has an additionn] advantage in
that it provides nccess to piles from either of two directions,  One-way
teaflic xhould be established.

(4) Segregation by lota—As a general rule, ammunition shonld be
piled 8o the lot numbers are ensily inspeeted.  Quantities issued to a
single unit shonbd be, if practicnble, nlt of one lot.

d. Five protection—(1) ‘The communding officer will nppoint. n fire
marshal who will be responsible for the rigid enforcement of fire-
preventive measures.  The five marshal will prepare rules covering all
local conditions and speeind five ricks,  He will exercise striel five disei-
pline within depot or dump. ’

(2) Fire extinguishers, water bnvrels, sand boxes, and other fire-
fighting equipment. should be provided. A supply of ropes and hooks
should be kept on hand to tear down piles of hoxes shonld they enteh
fire.  Sponfancous combustion due to presence of grensy rags or oily
waste should be ganvded agninst. The direet rnys of the s on amma-
nition, especially that containing smokeless powder, is likely to enuse
spontancons combustion,

e. Camouflage.—Avrangements  for camouflage and  concenbiment
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. should be eoordinated with the representatives of the Corps of Engi-

neers. ‘The uso of naturnl cover, of existing roads, of existing incon-
spicuous structures, and irvegularity in the shape and spacing of piles
will assist in the concealment of the park. Further camonflage tech-
niquo i described in the ficld manuals of the various arms, for oxamplo,
FM 4-5, 'M 5-20, and M 6-180,

156. Storage of ammunition and explosives.—a. Classes.—
When establishing dumps, the following classes of ammunition are
considered

Boxed artillery anmununition.
Separnte loading shell.
Pmpelleut charges.

Fuzes, primers, detonators,
Mortar shell. -

Bombs, fragmentation. '
Bombs, demolition, general purpose, armor-piercing, depth;
torpedoes and acrial mines (not containing explosive D).
Bombs (containing explosive D).

Mines, antitank.
Grenndes,

Small-arms ammunition.
Pyrotechnics,

Chemical ammunition,

b. Quantity and -distance~These clnsses shonld not be stored to-
gether.  Whenovor practicable, the- dmttmco betwen piles and classos
should be in nccordance with paragraph 116.

o. Precavtions.—(1) It is important to bear in mind the possibility
of hotho fire from guns or mrornf; scoring a direct hit on a pile of
ammunition. This may mean ‘the detonation en masse of that pile.
Ammumition and components should be stored so that the neighboring
piles will not be detonated by the explosion of one pile and so that not
nll of one typo of component or complete round will bo lost in any one
oxplosion. ‘Thero should be at least two piles of every type of ammu-
nition or component stored. It is particularly important that fuzes,
primers, detonators, otc., should be distributed as widely as storage
facilities permit,

(2) Ammunition piled in the open should boe raised off the ground
ul. least 6 inches and protected from rain and divect sun by panling.  If

. deninago is not. goad, ditches should be dug around piles.  All piles,

indoor and outdoor, should be made with liberal use of dunnage and
awny from coninct with walls, bnmcndes, etc., to insure free circula-
tion of nir,

(3) During the time nmmumtion is in dumps, ndvantage should be

e L
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taken of every opporfmnity to place ench round in g«m(! condition for
firing. Lost fuze hole plugs should he replaced, burs in threads and
rotating bands removed, and any other defect that might affect the
serviceability of ammunition should be corrected. However, the work
should be done at. a safe distance from the piles. .

157. Chemical ammunition.—Chemical ammunition should
always bo sfored away from other nmni(ii.ms, nm.l s shell slu.mld
nlways bo stored on their bases. ‘The fnllm.\-mg additional preeantions
ghould be taken in storing and handling this type:

a. Shell should be stored so that a leaky container can bo removed
immedintely npon detection. ' '

b. Every man working near gns shell should be equipped with a gns
mask. '

c. Tubes of oxygen and first-nid equipment. sh«_mlfl be placed in con-
spicuons places in charge of a chemienl noncommissioned officer. '

d. Should an accident oceur and a worker be overcome, first-aid
remedy will be applied and a doctor ealled. o

e. Any typo of ammumnition exposed to gns must. be cleaned with an

oily cloth at once. . el
f. Conspicuons wind vanes should be <ef up in plnces whero gas she

are handled.

g. Mimitions contnining phosphorns shonld nl.wn).'s be stored alone
and water-filled tubs kept nvailable. Phosphorus ignites sp(‘mt.m'monal y
when exposed to air, and submerging in water will extinguish the
firs only as long as the materinl is kept. submerged. Teaky phos-
phorus shell must be kept under water until they can bhe (le;s'troyed.

h. Pyrotechnies, incendinries, and 11C, CN-DM, and CN grenades

should be kept dry. . . ' .
i. Full use of dunnage should be made in storing chemical ammuni-

tion.

108

. Cuarren 4
DESTRUCTION OF UNSERVICEABLE AMMUNITION

. Paragraph
Genernl 168
Safety preeantions.. - . 1m0
Bulk explosives___ i : 160
« Separate loading propelling charges . 161
Arvtittery shell 162
Blank ammunition for cannon_ 108
Rombs ___ . . w104
Mortar shell_ 165
¢ Small-arms ammunition_____ 108
Smnall components except primors 107
Primers . ... 108
Grennden 100
Pyrotechnica eem e (mceme 170
Chemicul ammunition, . m
Antitank mincs. ; 172
On target ranges —— 178

168. General.—a. Scope.—At posts, camps, and stations, the only
ammunition items requiring. ‘destruction are obsolete or deterio-
rated ammunition, which may be considered together, and duds, The
instructions sct forth in this chapter are for destroying limited quan-
tities of oxplosives and ammunition. When larger quantities are to
be destroyed or the instructions set'forth cannot be complied with,
special instructions will be furnished by the Chief of Ordnance. The
term “limited” is defined in d below. : :

b. Responaibility and prooedurs—(1) Prior to destruction, an Am-
munition Condition Report (0. O. Form 7285) will. be submitted to
the Chief of Ordnance in ordor.that the disposition may be approved,
This report will show what parts, if any, are to be salvaged. An ex-
ception js the case of deteriorated explosives or ammunition which
are found to be immediately dangerous to life or property; disposition
mny be made by order of the local commanding officer. Usually the
post ordnance officer is also the inspector for all ordnance property;
hence the responsibility both for disposition and actual destruction
rests upon him.  Where local breakdown of unserviceable ammunition
is ordered, technical instructions for the work will be furnished by
the Chief of Ordnance.

(2) Unexploded anmunition and explosives in the theater of oper-
ations in time of war often must be destroyed, giving consideration to

{ : 4 'j:' 160 ’
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tactics and time available, FM .95 deseribes methods for dest roying
duds and othes dangerous anmmmnnition fovnd in the field in time of
war, which work is to be done under the supervision of an engrineer or
ordnnnce officer,

o. Methods.—Destruction of explosive mnterinl will he nccomplished
by burning, explading, or homping at sen, ns specified belos, Burying
of explosives or ammmition or dumping them into waste plnces, pits,
wells, mnrshes, sliallow strenms, or inland waterways is nhsolutely
prohibited, except. for binck powder ae specified below.  Methods for
destruction are genernlly based on the number of units to be destroyed,
sizo and nature of ench mit, fncilitios availuble, and topography of the
Jand.

d. Quantity of ammunition and eaplosires.—By a limited quantity
of ammmnition and explosives, this chapter refers to the number of

unexploded shell and other nmmunition to be normally found on a °

target range or in the ficld as an necunmiation from fivings or other
Peacetime manenvers, Larger quantities, generally referring to am-
munition resulting from deteriorntion in stornge or obsolescence, nre
destroyed according to specifie instructions from the Chief of
Ordunance. .

e. Materials used in detroying by eaplosion.—Cha rges of Y4-pound
blocks of TN or sticks of dynamite nre used.  These are sot, off either
by safety fuze and a blasting enp or by n mngneto and an electric
blasting cap. Nitrostarch blocks have heen authorized for issne in
plnce of ‘TN blacks for demolition purpeses. Nitrostnreh is a hard,
dense substance, somewhat. more sensitive to friction and impnet than
TNT. 'The crushing or brenking of the nitrostarch blocks is
hazardous, , '

[ Materials used in deatroying by fire—~Fires used in destroying
small ammunition components mny be made from serap lnmber, wood,
or such materinl as excelsior, When components to be destroyed aro
Inid on the pile hofore lighting, the fire will be §it from n distance hy
menns of a train of inflammnble mntorinl or by n charge of binck
powder ignited with an electyic squih,

9. Dumping at sea—Militnry Establishments loented near n deep
sen waterway may use this method of disposal, It is partienlarly ad-
vantageons for shell, bombs, and londed components which are ordi-
narily destroyed by explosion.  In nddition to the preeantions in
sections L and V, chapter 3, the following will be ohserved :

(1) Port authorities will he consulted and their regulntions regard-
ing transfer and disposal will be complied with.

(2) ANl materinl to be disposed of will be removed from ifs con-
tainers and packings beforo being dumped overbonrd, Instances are
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’ i «ontniners
on record of ammunition, thrown overbonrd in heavy con R

being washed up from, great distances and depths.

ing i i 't an-
i i lumping is assigned by por |
Unless n definite location fczr( 1 e
1|u(v?i)tios:'no explosive material will be thrown overbonrd within
"'iz':‘)"{.:“;:::!‘-s“ the bont or barge will display a ll.u'go t:cd ﬂntg:::.l Icn::
10 feet above the deck and a oom]wftt:;lt man will bo’ constantly
‘ar ronching craft of dangor. )
“‘Z.utg;;:?ﬁ:“tlf/';r:.p-lzlnforms.ion dealing with llm.pm'hcuhr type to
bo destroyed will bo found in the paragraphs following.

159. Safety precautions.—a. Sufety is the major considerntion

3 - . . | w
in destroying ammunition and explosives. I't. is :nghlgo atrll‘:l:lv);m
test nll safety dovices beforehand by subjecting t.ne;; o the severest
test they may be called upon to withstand, pmvu] u; plten
i:srenso:nblo and practicable.  Only after the mm;:erenol:l;i:e_md. oty
have been satisfied should salvage mrd ecmlon;ny t: i
accomplish his pui‘pn&s lt.lm officer \;llliso:mnr\;eumt mprovien P-

all availnble sources. | o ' : '
p::i::?::::::; and plan the destruction prfm-.ch'tro in dctmal :':l(;l t:\]::;
:oﬁbalﬁn it with the general safety precuut'l.m\: 1:1‘ ;l:n}::::t it
i low. The general safety precantion
l;mml ilc,fl (\,v“i,th in deeﬁemyihg ammunition are deseribed ]b;"hwl.ctmmt,ion
c":‘p]}xplmives and ammunition will not be dcstm);c(l by ‘; da —
i ildi i hein .
i sines or other buildings are in danger o ' :
‘f lfnﬂl!ﬂ?;::: (:' shock. If the distanco from the !vlnu? of (lmtn;?t.lcin
!)yl mg;'l:nn 800 yards, n pit or trench which will limit offectively
is less ¢
ts will be used. . .
the n;\n;glgo]of ﬂl:n“‘i':\?::s, and otller_inﬂnmmnh'lc ma&enals wnt.h:::3 ;
3’ o; ‘gﬂ(‘); feet from the point of destruction will Il‘)le ‘:m:mi“:
'i?“ir:j;glnl.i!1g facilitiea for c¢)|||bnti!;g|(‘;rntsls i:;r-eos“ ::;«:;‘ ot
i ily available, and if practicable, the : t
:l'::::::r-?i‘::l}l‘:q::ltl I w’et down with water at tho close of each day's
OP:‘;'N;:;":I’."MI engnged in demolition work will nltvnys tnke‘ :ov;:’:;
Fuzes shonld bo tested beforehand for time ?f burning :;.o‘asv.erhge ve
I‘\l.ﬂ' ’mwl ample time to reach shelter affording mnlvstnn. .u!“ :‘ rorhead
pz:':t:‘ nln;l splinterproof protection. Snf.o.ty ﬁl.ﬂ'. toothlt;g: ;e( dinmetor
tc nter the blasting cap without forcing will no o c.',.mcmd )
‘l,c:tri(- blnsting mnchine is used, the wires will no.r ml)clwm“ng
: the 't(-rmimnls until all persons have renchedt ‘l:m::i;,.dm “:in e
u(;mn local conditious, tem.pomt.',yi l?: [');:.:n:ct(\lelll'y ':;‘l mm;‘s
istances will be obser ersons. E
ﬂ“fetil::l“;)::mbpmofs will always be provided with sub
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::‘t::‘\;inl fct;ver, such s : Inyer of logs and 2 feet of enrth. to limit the
o of Tengments.  When pits ave used, they sl 1
slmws} or o(!ncr objects which might form n:issi'lgs.s toukd bo.freo from
“{i' |lp :‘tvs ;::‘l:!':m:. b? r!e'mliml wh;\-n the destruction takes place on an
Ty vango ov similar sife, A cover of enr ick
bo uScl«I to limit the range of fragments. et 2 feot thick should
g- Explosives or ammunition 1o be dest
. ! stroyed by burning wil
:v.;lt?::e::"f; co;ne :::::t:;!w'm, s an attempt to burn explosives ngr a:n:nll):
et el ight confinement niny result in an explosion or
,e:'l The q"lnnl.ity of .n.m((-ric-l o be destroyed ab ono time will de-
:' .i"(o "|l|];m' c::nl cnmlln tong. This quantity will be cnrefully del(-r'
mined by starting with a limited number and t1 lly § o
ing that number until the maxip i o et rage rens
. b ‘hich enn be d i
durong to e until nim whi e destroyed without
! R property or causing distur] ivili
areas is determined. The res i il mnke. stee bati
; ; . spongible officer wiil mnke su
:): ﬁ":e:] ':.:lo signal for (:egrlnati(nln that there is no nnnulhorizer(; :eert::
\Eer aren an( t all i
beduici mt alt authorized persons aro protected by
{. As some types of ammunitj
. s tion are comparatively difficult to
l[:'l:;lte,“ :;e::;c;l“?:tt‘l:‘? tlmrll'cznlml‘ing grounds should Ix-.);nndo nfter ene;;l
oriel which has heen thrown f, i
dotapmted oy ! ) Vit from the pit and not
destrmye thd be collected and included with the next charge to be
#. Explosives or ammnnition awniti
4] Hon awaiting destruction will not. be pi
\utl;;nﬂﬂ)ﬂ f;-’et of the point of destruction and will be protected lf,:tl::::
lgra ves, burning embers, and flying fragments. All dry grass
enves, and o.ther. inflammable materinl will be removed from t} o aren
mih:; & radius of 50 feet of the pile. om Hio ares
- In repeating burning operations, care will | |
agninst matériol boing igni rning n ‘be e ors fuard
iy g ignited from burning residue or heat in the

l. The uso of improvised m |
. ol hod i
e ds for exploding
m. In caso of & misfire, personnel will
‘ i not approach the pi
or point of do.tmmhon until a period of 30 miulullc: 'Il:n; :\ll:apgt::l, frenehy
n.chsh-ucl.u.m of ammunition will never he attempted b& il;ex ri
::::‘c‘ o:,: :;ttlitmmed.l{wso;:lwl. The number of personnel engnge?le il;
_ ons wi ept at & minimum consi i
No person will be permitted to work nlone, et with efety.
o. Guards, safety signals, and warning signs will be used s re-

quired to keep unauthorized .
destruction operations, o personnel from danger arens during

blasting caps is
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p. In the nhsence of specific regulations or information covering
any phase of the destruction of explosivo matériel, instructions will
be requested from the Chief of Ordnance.

160. Bulk explosives.—a. Black powder—The safest mothod
of destroying black powder is to dump it in a stream or body of
wator but if no suitable body of water is convenient, it may be burned.:
In opening the containers only tools of wood or nonsparking metal
will be used. The contents of one container only will be burned at
onetime. ‘The powder must be removed from the container and spread
out on the ground in a train about 2 inches wido, crre being taken
that no part of the train parallels another part except at a distance
of more than 10 feet. A train of inflammable materinl, such as ex-
celsior, about 5 feet long and extending to windward, must bo used
to ignite the powder, as the resulting flare of explosion is so quick
that there will be no oppertunity to- withdraw, The emptied con-
tniners will be thoroughly washed on the inside with water, as serious
explosions have occurred with supposedly empty black powder cans.

Safety precautions, particularly paragraph 168, should be observed.

b. TNT, ewplosive D, and tetryl—These high explosives will be de-
stroyed by burning. They must not be dumped into water, as they
poison it. The explosive to be burned will be removed from containers
and spread in a thin Inyer, not more than 8 or 4 inches thick, on another
Inyer of inflammable materisl, such as excelsior. A train of inflam-
mnblo material will be used to ignite the explosive. Not more than
500 pounds will be burned at one time. Safoty precautiens in para-
graph 159 should be observed. .

o. Smokeless powder—Small quantities of smokoless powder (a
fow boxes) up to 500 pounds may be destroyed with safety if the
powder is removed from the containers and spread out on bare ground
in n train of limited width-and thickness dependent upon the granu-
Intion of the powder. A train of inflammable material about 25 feot
long, and on the windward side, should be used to ignite the powder
and allow personnel suflicient time to get away from the intense héat
which is genorated when smokeless powder burns. Safety precautions
in paragraph 159 should be observed.

d. Other explosives.—If it is necessary to destroy other explosives,
such as mercury fulminate, lead nazide, picric acid, dynamite, etc.,
special instructions will be requested from the Chief of Ordnance.

161, Separate loading propelling charges.—Extreme precau-
tions will be taken against sparks. Smokeless powder will bo removed
to the burning ground before being opened. There the powder will
be removed from the bag by cutting one of the scams, care being taken
not to disturb the black powder igniting charge. The empty bag and
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jgniter should be immedintely and completely snbmerged in water and
the igniter cut open under water, The smokeless powder will be
burned ag prescribed in puengeaph 1600, The igniter and enrtridge
bags, after having been thoronghly sonked in water for at least 72 hours,
should be removed and allowed 1o dey in the open, and then they may bo
burned in a pit or (rench,  The sonking in water is absolutely neces-
sary, becanse even the confinement of the binck powder by the powder
bag, slight as it may be, is sufficient. to ennse an explosion and the
projection of the burning bages and igniters to distancey of 200 feet
or more.  Baga and igniters nwniting destenetion by five must, be kept
in n securely closed container. - 1t is permissible, when practicable, to
destroy bags and igniters hy dumping them in a body of water after
the various sections of the quilted igniter are ent open while the bag
and igniter are still submerged in water, This culting is necessary to
relense nir trapped in the quilted igniter sections which would cause
the bags and igniters to flont on top of the water,

162. Artillery shell.—a. The following genernl instructions for

destroying artillery shell by detonntion apply equally well to bombs,
mortar shell, and other relntively lavge components containing high
explosive. However, it must be kept in mind that hombs, mortar shell,
and antitnnk mines are composed of as much as 60 percent explosivo
by weight and have relatively thin walls, ag compnred with the 10 to
16 percent of explogive in and the velatively heavy walls of artillery
ghell. Therefore, the number of unifs of hombs, moriar shell, and
mines destroyed in one operation shonld be reduced aceordingly,  Fixed
shell will be disassembled from complete ronnds and destroyed in
the snme manner as separate loading shell (see helow).  Before under-
taking any demolition operation, the proposed procedure will be
checked ngninst the safefy preeautions preseribed in paragraph 169.

b. The following genernl instructions contemplate the use of a pit
or bombproof hut.  An artillery rauge or similar site when available
may be used.  Note specinlly pnragenph 159 and /.

¢. The projectile to be destroyed will be placed on its side in a trench
. or pit about 4 feet deep. TN'T blocks, or the equivalent, to the number
specified in the following table will be placed in intimate contnct. with
the side of the projectile and held in position by enrth packed around
the projectile. ‘The I'NT block is plnced on its side; and, if two blocks
are used, one is placed on top of the other.  If three blocks are used,
two are placed close together on the shell and the third on top of these.
If five blocks are nsed, theve will be {wo Inyers of two blocks each with
a fifth on top.  The demolition blocks are detonated by means of an
clectric blnsting cap or miner's sufety fuze and cap.

Pt
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T o - Number of

. o} F hiocks

Caliher of shell to be destroyed o wll:oquln
87-mm, 2.24-Inch. . . oo .oiceeenmacacenranoccasanmmo o m e nnos ;
2.0b-inch, 76-mm, 8-Inch__.ccnemccuaccenrancacemcanoononmmoons s
4.7-Inch, 166-mm, 8-Inch. .. ..... teaememecsesmscesssemebcenaen :
8-Inch, 9.2-inch, 240-mm. . ...... qetaceammmcsasennaccoe fmeseenas 5
TIRTY: TR b X117 rrennmppeer ey SYSSTLELEERLEELLES RS St e

14-inch, 16-neh o coreaccccvommaaccaanmraccennoononncnnnns

d. One end of the requirod length of miner’s safety fuze (see par.
169d) will be cut across with a sharp knife and inserted ina No. 8
blasting cap until it just-touches the charge. The cap will then be
lightly crimped to the fuze with a fuze crimper or suitable tool,.cam
boing taken not to press the fue too tightly agninst the fulfmlnau
charge of the blasting cap. A No. 8 electric blasting cap with the
necessary length of lead wire and a hand exploder may be u?ed
instead of the blasting cap with miner's safety fuze. The blasting
cap will be placed in the hole drilled in the TNT block (the top
block when more than one block is used) snd if necessary a small
amount of mud will be packed around it to hold it securely in plnge.
In no case should n cap weaker than the ordinary commercial No, 8 -
blasting cap be used. - . .

e. In cnso of n misfire, the precaution in paragraph 1560m Bhot'lkl ,
be obscrved. After the blast, paragraph 159{ should be complied -
with. ST ' .

f. Point-fuzed shell, fitted with adapters and boosters, can be
detonnted without the use of TNT blocks, as » No. 8 blasting cap
gecurcly held in place in the fuze cavity with a small amount of mud ’
packed around the top ‘of. the cap will usually insure complete
detonation of loaded shell. ' -

163. Blank ammunition for cannon.—Rounds of blank ammu-
nition which have misfired will be destroyed locally under the super-
vision of a commissioned officer or personnel designated for this
purpase by the corps area ordnance officer., 'l‘lle.precmtion? .for
handling black powder, chapter 3, and for destroying ammunition,
paragraphs 160 and 160, should bo observed. An extractor .(bnss)
having & wood scrow thread can be used to remove t:ho closing cap
and wad; the black powder may be removed by washing or flushing
out with water; and the primer removed by means of a press. -

164. Bombs.—Bombs should be destroyed in nccordance with
.paragraph 162, However, bombs have such thin walls and contain
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so much more explosive than shell of corresponding weight, and
usually detonnte so completely that extreme precautions must. be
taken to avoid structural damnge to buildings and injuries to per-
sonnel. The destenetion of bombs lnrger than the 100 pounds shonld
not bo underinken withowt. the speeifie approval of the Chiof of
Ordnance. Bombs nwaiting destruetion shonld be segregated in
small piles 100 feet or more apart, and at least 300 feet from the
dcto.nnting pit.  Extremo precautions must be taken to protect bombs
awniting destruction against accidentnl detonation by fire, frngments
or sympathetic detonation. . '

165. Mottar shell.—Maortar shell should he destroyed in accord-
anco with the instructions in parageaph 162, Care will he taken to
limit the number destroyed at any one time and to protect shell
awniting destruction from flying fragments.

166. Small-arms ammunition.—a. All unserviceable calibor
22 and shotgun ammunition will be destroyed loeally.  Ordnance
fiell representatives, within their jurisdiction. are clln;-go«l with the
disposition of all other unserviceable small-arms ammunition and
accumulations from firings. Reference to OFSEB 3-5 should be made
for procedure to be followed in disposition,

b. Small-arms nmmunition shonld be dest royed in a pit which is
approximately 6 feet. square and 4 foot deep.  An inclined chute
siich a8 & picco of L-inch pipe shonld be provided, and this chute
should be plnced 8o that one end is over the center of the pit and
the ather behind the barriende.  Preenntions should be taken to baflo

the open end behind the barriende so that the operator cannot look .

down tho pipe. A hot five should be built in the pit and then the pit
should bo covered with a pieco of sheet, iron or other suitable materinl
to confine flying fragments. The cartridges should be fed into the
fire through the pipo and care should be tnken to prevent an accumu-
Intion of unexploded ammunition in the pit.

187. Small components except primers.—a. These compo-
nents, artillery and grenade fuzes, boosters, detonators, and similar
matériel, may be destroyed either hy hurning or by exploding. For
destruction of primers sce paragraph 168, )

b. In destruction by burning, the same instrnetions given in para-
graph 1665 for the destruction of small-nrms ammimition should be
followed. Cnution should be exercised in introducing components
into the fire because normal action eannot beo expected under intense
h-at. The explosion of a previously introduced component should
bo heard before introducing another.

¢. In accomplishing the destruction of these components by ex-
plosion, & small number of components, depending upon the type and

176

™™ 9-1900

AMMUNITION, GENERAL 107-168

kind, should be placed in an open container and in intimate contact
with one another. This container should then be placed in a pit or
trench approximately 4 feet deep. On top of each container, in
intimate contact with the components, should be placed one or more
I'NT blocks fitted with an electric blnsting cap or with a common
blnsting cap and safety fuze. The pit should then bo covered with

a Inyer of logs and enrth or other suitable cover, and then the com-

ponents should be dectonated in accordance with the safety precau-
tions ontlined in paragraphs 159 and 162.

168. Primers.—a. Large primers, 100-grain or larger, may be
destroyed by burning according to the instructions for destructicn of
small-arms ammunition in paragraph 1660, DPrimers, other than
small-arms primers, are dropped one at & time into the fire. Large
primers will be destroyed only in this manner, as they are subject
to explosion en masse if destroyed by burning in large quantities.

b. Primers, except the 100-grain or larger primers, may be burned
in a trench approximntely 2 feet deep, 1 foot wide, and of sufficient
length to accommodate the number of primers to be burned at one
time. The trench should be prepared with & quantity of excelsior
or similar combustible material sufficient to insure a hot fire through-
out its length, The primers should be removed from boxes and
placed on the excelsior before the fire is lighted. Pasteboard cartons
need not bo opened before they are placed in the trench. A piece of
shest metal should bo placed over the trench, to confine fragments as
much a8 possible. Sufliciont apace should bo loft to allow a draft
through the trench. After the primers and cover are in place, a train
of combustible material leading into the pit should be prepared and
lighted. Personnel should then take cover or withdrnw to n safe
distance. R

o. If a suitable tank or kettle is available for use, a small number
of primers may be placed in it and a small-mesh screen placed over the
top. By building a fire underneath, the primers will be exploded,
A convenient receptncle is an iron tank, cut in half longitudinally
and the open side placed down -on railroad iron or other suitable grat-
ing that will not let the primers drop into the fire. A large hole,
approximately 12 inches in diameter, with a pipe located above the
height of a man’s head, should be provided and about 50 primers put
in at one time. The boiler should be equipped with a smokestack so

that n draft will bs formed through the grating. Packing materinl,

if inflammable, need not be removed from the primers.
d. If a burning pit constructed of railrond iron or similar rinterial
is available a fire may be built in it and & box of primers destroyed at
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one time, provided the preking is inflammable. by throwing the box
into the pit and (aking cover.

e. The 20-grain and 49-grain primers nmy be destroyed by building

a fircbox over which a bnsket of primera may be putled on railvond -

irc!n from behind n baeviende.  “The fire shonld be started before the
primers are pulled over it When all pri aers have been fived, the
basket should be pulled off, emptied, cooled, relonded, and again pulled
over the fire, :

/. The stock of primers awniting destruction will not be allowed
within 300 feet of the burning operntions, and great care will be
taken to protect the pile from necidental ignition by flying fragments
or sparks. ‘This stock will be limited to a day’s supply. Other ap-
plicable regulations, contained in paragraph 1569, will be strictly
observed,

169. Grenades.—a. Gencral.—Grenndes may be destroyed by
burning or exploding in accordance with the following instructions.
A strict compliance with applicable regulntions of paragraph 159 is
essentinl for the protection of personnel and property. Destruction
by explasion should, in general, be applied to high expiosive grenades,
whereas destruction by burning is applicd genernlly to other types
of grenades,

b. Deatruction by emwplosion—Nol more than 20 grenades should
be placed in & pit about 4 feet deep.  They should be piled so that
they come in close contact, and on top of the pile there shonld be
placed, in intimate contaet, three Vi-pound ‘I'NE blocks, one of which
is provided with a No. 8 electrie blasting enp or No. 8 hiasting eap
fitted with several feet of safety fuze. ‘The grenades and TNT blocks
ghould he covered with n Inyer of enrth about. 1 foot thick and tamped
lightly to obtain the maximum efliciency of the TNT blocks, and the
pit should he covered as preseribed in paragraph 159/, ,

e. Destruction by burning—A pit 2 feet square by 8 feet decp
fitted loosely with an iron plate or heavy board cover is nsed.  Gre-
nades shonld be put. in the five one af a time.  Another should not be
put in until the previous grenade is exploded.  Care should be taken
in introducing explosives into the fire n= normal action cannot be
expected under intense heat.  ‘The time lo investigate an unusual
delay in the explosion of a grenade is only after the fire has burned

out and the pit. iscold.  An inclined chute baflled at the open end may

be used, instead of dropping them singly and covering each time,
170. Pyrotechnics.—a. General —Pyrotechnics, except. photoflash
bombs and parachute flares, will be destroyed in aecordance with the
instructions for burning primers, paragraph 108h,
b. Parachute flares.—Puarachute flnres will be destroyed by burning
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in a verticnl position on the ground and in the open. The individual
flares must be located at lenst 4 feet apart and placed on top of u lnyer
of combustible material. After lighting the train of combustible ma-
terinl, porsonnel should take cover and ubserve safely distances.

o. Photoflaah bombs~Photoflsel. bombs are dangerous and should
be handled with care. They shonld be destroyed by the use of TN'T
blocks and destroyed similar]y to the procedure for artillery shell,
paragraph 162. Duds of photoflash bombs should not be handled
but destroyed in place in accordance with instructions set forth in
paragraph 173, Due to the thinness of the case, & single block of
'I'NT is sufficient to accomplish destruction. A strict compliance with
the applicable regulations of paragraph 169 is essentinl.

Note—Due to the 'brilliancy of the fiash, it ia detrimental to vision to watch
the destruction of photoflash bombs even at distances prescribed in this manual
as safe againet fragments. [ . . .

171. Chemical ammunition.—a. In genernl, grenades and shell
loaded with chemical filler shoyld be destroyed in & manner similar
to that prescribed in paragraph 162 for destroying artillery shell.
However, before destroying chemical ammunition specinl instructions
should be obtained from the Chief of Ordnance concerning any
exceptional hazards. When a leaking shell or component is'located,
the officer in charge of the magazine will be notified in order that he
may direct the disposition of the shell. As chemical shell contains
n comparatively small amount of explosives, the charge of INT blocks
to bo used for demolition should be as follows: '

Mumber of

Chomiesl shelt or eomponent e

or squivalent
76-mrashell . ... ...cno.-.. Neacmsscmmmamsmcmacsmamammenan= ¢ 4
1B6--amehell ... cccecmendcecocaaeanaaaa eeeame- 3
Sdnchshell. o emciocccicemcmeneccsccnoccana R a
3:inch, 4-inch, and 81-mm ohemical mortarsholl . ........ccoooooo. 2
4.2-Inoh chemical mortarshell. o . mccnmocacciceamia e 3
8-inch chemieal mortarshell oo mnoe i 3
Bomb, B-pound . .. iccasecemncmccsanaaaae 1
Bomb, 26-, 30-, and 60-pound. « e o cieeemanaeee e nes 2
Bomb, 100-pound. . . .. eiecccecmmemmmoeeiiameoa oo 3

b. Immedintely hazardous unserviceable chemical ammunition may
be destroyed hy exploding in the open if a sufliciently isolated area
is available. The point where the sholl is exploded should be chosen
so that personnel can be excluded for a period of approximately 48
hours from the area 1 mile downwind from the point where the shell

" qmo




TM 9-1900

171-173 AMMUNITION, GENERAL

is exploded. Al personnel must he prevented from pnssing within
n distance of 150 yards from the point whero the shell s exploded
for a period of about 2 weeks. Where a suflicient ly isolated aren is
not availnble, single wnservicenble gns-filled shell may be destroyed.in
a pit 6 feot deap.  The shell with its hesting charge is plneed at the
bottom of the pit, the pit is bnek-lilled, and the shell exploded.  Five
gnllons of freshly prepared bleaching solution should he poured on
the fill and then suflicient dry hlench should be seattered over the fill
to covor the disturbed ground to n depth of 2 inches, A permanent
sign should be placed on the fill, prohibiting digging in the vicinity,

172. Antitank mines.—I1f mnrks on the mine or on the ground

indicate that it has been run over by a vehicle, the mine should be-

considered as a dud and destroyed in place by detonation with a TNT
or nitrostarch block, without handling or jarving the mine. Only
mines that have not heen tampered with, handled, or disturbed in any
manner mny have the safety fork replaced and then taken up. The
safety fork must be replaced heforn any handling of the antitank
mine or before removing the fuze.  Unservicenhle anfitank mines will
be destroyed in the same manner and with the snme precautions as
bonbs,

173. On target ranges.—a. Genernl—-Explosive missiles which
have failed to function after fiving are termed “duds.” AR 750-10
prescribes that, after firing on & rango has heen completed and before
free access to it in allowed to personnel in geeneral, the rango will be.
thoroughly policed and all duds dest toyed by compelent personnel,
Duds of photoflash bomba or airernft flares released during fligh’

over land nreas other than targel vunges will he recov. red and -

destroyed.

b. Safety precautions.—"Tnrgel ranges nre made dangerous by flying
missiles during target practice and by unexploded nmmunition which
may remain on the range after target practice. Safety precautions
should thetefore include menns for preventing trespass upon the tar-
got range by unauthorized or enreless persons and for removing from
the range all unexploded ammunition which s been fired.  In addi.
tion to the safety mensures employed at and n ar the firing line, such
a3 red flaps, markers, or fonces, the boundary or terrnin which is
likely to receive missiles from the fiving line should he placarded with
sigis which indiente the danger zone and the hnzards nitendant upon
entering such zones at specified times. The signg should also empha-
size the dangers connecled with picking np unexploded ammunition
and should prohibit either trespass on the range ot the removel of
souvenirs from arens, nnder penalties provided by law. The pla-
carding of the target ranges is a matter of public sufety and will
never be neglected.

1513

~ TM 9-1900
AMMUYNITION, GENERAL 173

¢. Destroying duds.—(1) The policing of a target range and ins'ur-
ing the safoty of the command are functions of the commanding
officer. Immediately after target practice ‘is complcted! .the entire
rango should be carefully policed for |mexplm!ed ammunition, m.n'ler
the supervision of an authorized officer who is thoroughly fn.mll.lnr
with the dangers incident to such operations. Unexploded projectiles
and other cimponents of ninmunition which have been ﬁ'retl are (lu_ngcr-.
ous to handle and should not be touched or jarred where it is practicable
to destroy the snime by the use of dynamite or TNT blocks, Ho\fover,
unfuzed duds may be handled with comparative safety.

(2) In those rare cases in which it is necessary to remove a (h!d frm.n
any location before destroying it, all operations tfonnected W!t!l this
procedure should be done either by or under the direct supervision of
personnel who are thoroughly familiar with the dangers of such an
operation and who have qualified to do thi.a w?rk. g .

(8) To place an unexploded fired pro;et.:tlle on its bnse'or nose is
to invite disnster, as such an operation will cause movement of the
internal fuze parts and may cause the projectile to explode. No nti.o
tempt should be made to disassemble a round of unexploded mnmuni-
tion except by experts of the Ordnance Department who are specifically

i o such work, ' o
mm('f)ml()lu:]s :m the target range, such as Smexplodec! projectiles, fuzes,
grenades, etc., can usually be destroyed in pluc? with TNT bloc_ks olnl'
sticks of dynamite placed in intimate eont:act, ylth the dud and in a
cnses covered with sandbags or earth to limit tl|9 rango of t!lo frag-
ments. Shell exploded on the ground aurfae? without tamping may
gend fragments 1,000 yards,and all within this danger zone ?nl‘l take
cover when the charge is fired.. Personnel shquld never be mthl‘n 100
yards of & projectile when it explodes, even lf. suitable protection is
at hand. The general instructions for destroymg. duds on the target
range are similar so far as possible to thoss described for destroying
artillery smmunition, pumgnp.h 162. Duds of photoflash bombs 'l.‘lhu
destroyed in accordance with this paragraph and paragraph 170. )
safety precautions in paragraph 159 should be c.amfully observed.

(5) Gas shells or bombs should be l}smdleti in the same munnel;e as
other projectiles. Holes or trench?s in which gns shells lmv(e] oen
exploded must be filled or decontaminated and gns.mnska worn “f"t'l‘g
the work. Work should nlwlaoy;e:e done on the windward side of the

: shells are ex - .
n“;':!)wk?:f':lded precmltil()m, after the destruction of duds has been

| completod the officer in charge of the work will personnlly superintend

a thorough search of the area in order to insure that no duds have been
overlooked.
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Arf;vpf:r.—'l‘llrmdml bushing used to adapt a fuze to a projectile or
mon,

Adapter-hooster—Adupter and booster nssembled ns a unit for a
homb or shell, |

Aireraft bomb.—See Bonnh,

Airevaft xignal —Sigonl for use from niveraft.

Aliquot part “charge.—Soepnrate londing propelling charge divided
into equnl sections; also veforred to ns equal section charge.

Alheays fuze—Fuze used with mortar shell which will function re-
gardless of the part of the shell striking (he target,

Amatol —A high explosive; n mixture of ammonium nit rate nnd TNT,

Am.rfmrml.—A high explosive containing ‘I'N'T* and powdered alu-
minnm, .

Ammunition—Munitions and components, containing an explosive
clement, expemded in combnt, :

Amnn!nilinn data eard—A 6- by 8-inch eard giving pertinent infor-
mation necessary for complete jdentification and for handling
slornge, and use, ,

Ar.nmmu'licm lot—A bateh of vounds or components, ench of which
is manufnctured by one mannfacturer under uniform conditions
and which is expected to function in a uniform manner, -

Ar'rmLmniﬁrm lot number—Number which identifies an ammnmition
() .

Antitank mine.—~Fuzed ammunition, buvied or concenled which fune-
tions when a tank passes over it, , '

Arma:»g.—'l‘n put n fuze in a condition wheveby it enn function,

Arming pin.—A pin in aireraft bomb fuzes which serves to arm the
fuze upon heing withdenwn,

Arming vane—\ mininture propeller which nacts to arm nircraft
bomh fuzes, after the bomb has fallen some distance below the
nirplane,

At;::;::qﬁ::':::':;:}"::nulh of wire wlviyh, while attached, prevents a

Armor-picrcing.—Bullets and  projectiles having a hardened steol
element designed (o pieres nrmor plate.

Artillery ammunition—Ammunition fired from cannon,
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Auan'lim:v} booster—An additional booster required for a Inrge burst-
ing charge which ordinarily would not be properly detonated by
n boostor alone. .

Ball cartridge—QGoneral purpose small-arms ammumnition for stand-
ard service, ' ’

Ballistic coefficient.—The numerical measuro of the ability of a pro-
jectile to overcome nir resistance and maintain its velocity.

Rallistica—T1That branch of applied mechanics which treats of the
motion of projectiles, internal ballistica dealing with the motion
within the gun and exterior ballistics denling with the motion after
lenving the gun. . :

Ballistite—A double-base type of propellent powder used in some
small-arms and mortar ammaunition, ) ’

Bandoleer—A pocketed belt used as n means of carrying small-arms
ammunition so as to be readily accessible.

Barrel.—The tube of a gun."

Base and increment charge—A semifixed or separate loading pro-
pelling charge consisting of a base section and one or more incre-
mont. sections usually of less weight than the base section,

Base charge—(1) A black powder charge in the baso of shrapnel.

(2) A propellent charge for inner zone howitzer firing.

Base cover—A metal disk secured to the base of high oxplosive shell
to prevent hot .gases from coming in contact with the bursting
chargo through possible flaws in the base of the shell.

Base-detonating fuze.—~A fuze located in the baso of a projectile.

Black powder—~—A low explosive consisting of an intimate mixture
of sulfur, charcoal, and saitpeter.

Blank ammunition—Ammunition without projectile used in saluting,
signaling, or simulating fire. '

Blasting cap—A thin copper shell containing « sensitive explosive
and fired by a slow-burning safety fuze or an electric current. .

Blinker—An nireraft pyrotechnic signal burning with intervals of
light sopnrated by n period of darkness. '

Boat-tail.—A tapered base of a projectile.

Body—The portion of a projectile immediately to the rear of the
bourrelet, ; !

Bomb.—A container of explosives or chemicals or both with fuze,
dropped by nireraft. -, ;

Booster—A high explosive component which amplifies the explosion
of the fuze to detonate properly the bursting charge of & shell or
bomb., .

Bore—The opening through the length of the barrel of a gun,
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Bore m(a.—l\ hore-safe (detonntor-snfe) fuze is one in which the
exp!m:yo train is so interrapted that prior to firing, and while the
projectile is still in the bore of the cnnnon, premature action of the

bursting charge is prevented shonld any of the more sensitive elo-

ments, primer and/or detonator, malfunction.
Bouchon asxembly.—Nnwe formerly applied to grenade fuzes.

Bowrrelet. —The mnchined rnised portion of a projectile which bears
on the hore, )

Breech—The end opposite the muzzle of a gun.

Breeeh mechanizm.—A mechanical deviee for closing the rear end of
!hc chnmber or bore of n gun after londing, and for firing the
inserted ronund of ammunition, ' T

Brisance—The shattering ability of high explosives,

Bullet—Irojectile of small-arms ammunition,

Bull'a-eye powder—A double-lnse type of propellent. powder used in
small-arms ammunition, ) ’

Burster—An explosive element used in chemical shell to open the
ghell and disperse the contents, |

. Bussting charge.—"The explosive filler of ammunition,

C’ah'ber:.—:-(l) The dinmeter of bullet. or projectile, expressed in inches
nr.mllllmolt-.rs. (2) 'The measure of length of a cannon.
Canister—An artillery projectile, containing only small balls, which

disrupts upon leaving the muzzle of the weapon, produci
o e pon, producing a shot-

Cannelure—A groove,

L'anmfn.——A gun, howitzer, or mortar, on a mount or carringe.

C’artm.dgc.—A complete round of small-arms ammunition.

Cartridge bag.—Cloth bag nsed to hold the propelling charge for
aemrﬁxed and separate londing ammunition,

Oartrrdgg case.—A brass case contnining the propellent powder charge
used with small arms, fixed, and semifixed ammunition. ’

C'arh:Idge storage case—A waterproof metal or fiber container in
which separate loading propelling charges and igniters are stored
handled, and shipped. '

C’at.mofliy a{aaf.rl\ chemical ngent of such charncteristics that a
oxic or lethnl concentration ean be set up under liti -
conntered in the field, : conditions en

Oentrz/.ugal foree—~The force due to rotation. It is used to arm

o "c::'tmn fuzes while projectile is in flight.

in—Type of pyrotechnic signal in which several igi
-T) . colored |

burn in a vertical line. ' . 1 Tights
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Chemical agent.—A substance which, by its ordinary and direct
action, produces a toxic effect, a screening smoke, or an incendiary
action. Sce Gas, Smoke, and Incendinry.

Cluster—(1) A pyrotechnic signal in which a group of stars burns
simultancously. (2) An assembly of soveral bombs released

together.

~ Complete round—All the ammunition components necessary to

fire a wenpon omce.

Cordite.—A double-bnse propellent powder,

Creep action—The tendency of fuze parts in & moving projectile
to move forward. ‘

Cut (applied to time fuees.)—To sct (a fuze).

Data card.—See Ammunition data card.

Day of supply—The estimated average. expenditure of various items
of supply per day in campaign, expressed in quantities of specific
items or in pounds per man per day. )

Decontamination—The nct of removing or neutralizing chemical
agents from material structures and ground. _

Demolition—Destruction due-to the blast or mining effect of high
explosive nmmunition, '

Detonation—The very rapid explosion of & high explosive.

Detonator.—A sensitive explosive used in an explosive train.

Distance wadding—A cardboard ¢ylinder used in fixed ammunition
in which the powder does not fill the cartridge case, to keep the
propellent powder around the primer. )

Double-base powder—A propellent powder containing nitrocellulose
and nitroglycerin. o

Drill ammunition—Inert or dummy smmunition used for training
personnel. : . ’

Dropping safe—Releasing an aircraft bomb or flare so that it will
not function on impact. - Some flares, however, may function on
impnct, even when dropped safe. '

Dud —Explosive ammunition which has failed to function.

Dummy ammunition.—See Drill ammunition.

E. C. Powder—A smokoless powdor containing inorganic nitrates;
used as & bursting charge in fragmentation grenades.

Equal scotion charge—A propelling charge for separate loading
ammunition divided into equnl sections.

Erosion—Wearing away of the inner parts of a gun or cannon as
the result of mechanical wear and action of powder gascs.

Ewplosion—The sudden generation of a large volume of highly
heated gases with resultant pressures.

" 188



e e e e b de cew et S Ad—- i

- — - ————+ o o

iAm v-1vuy
: AMMUNITION, GENFRAL

Eaplosive—A substance or mixture which may, upon application
of heat or shock, undergo a very mpid chemienl change producing
n great nmount of heat and a Inrge volume of gas,

Ewplosive ).—Ammonium picrate, n high explosive.

Ewplosive filler—The bursting charge of ammmnition,

Feplosive train—The step-by-step artangement of explosives from

a smnll chargo of sensitive explosive to n large chargo of relatively
insonsitive explosive, '
Eetractor groove—~The groove nround the head of the cartridge
cnse to provide a grip for the mechanienl extractor of the weapon.
Eatractor rim.—A rim or flange around the head of a cartridge case

to provide a grip for the mechanicnl extrnetor of the wenpon,

"iller—Contents carvied within nn ammunition contniner, explosive,
chemical, or inert.

Firing—The nct of dischnrging n wenpon in the normnl mmuner.

Firing pin.—A pini used to initinte the action of a detonator or
primer. ,

Firing tables.—Collection of dntn, chiefly in tabulnr form, intended
to furnish the hallistic informntion necessaary for conducting the
fire of a partienlnr model of gan and mount  with specified
‘rmmunition,

Fived ammanition—Ammunition londed in one operation into the
weapon, the enrtridge cnse being permanently attached to the pro-
jectile and the propellant. not being variable,

Flare.—A pyrotechnic used for illumination,

. Flare-back—The prssing to the renr of unburned gnses from the

breech of the wenpon, resulting in a flame upon contact of the
gnses with the air,

Flash.—Sece Muzzle flash.

FNI powder—A smokeloss propellent powder which is flashless
and nonhygroscopie.  When used in ennmon in which flash oceurs,
it in termed NH powder,

Fragmentation~The shattering into many fragments of an item
of nmmunition by its bursting charpe. .

Fuze.—(1) Tube or cord, filled or impregnnted with combustible mat.
ter, for igniting an explosive charge after n predetermined delny.

(2) A mechanienl device designed to initinte the function of am-
munition at the time and under the civeumstances desired,

Fuze setter—A wmivchanical device for sefling time fuzes for the
caleulnted time interval, '

Fuze wrench—A wrench designed o tighten fuzes in a projectile,
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Gas—A chemical agent which, in field concentrations, produces s
toxic or irritant effect. The term includes irritant smoke.
Grading.—The nssignment of lots of ammunition to uso in specifie
wenpons or the assignment of priority of use.
Granulation—The size and form of grains of propellept powder.
Grape—A scldom used form of projectile which relenses or breaks
up into sovernl large balls,
Grenade—Explosive or chemichl missile thrown by hand, or pro-
jected by rifles or other launchers.
Irenite—A nitrostarch explosive. .
7un~A cannon with a long barrel, genernlly about 35 to 60 calibers
long. . :
("unc:)!tton.-Nitromlllllose of high nitration,
Gunporwder.—Sce Black powder.

Hangfire—The temporary failure of a primer, igniter, or propelling
charge to function, -~ ~ . . .

Harassing agent—Any chemical agent used to force masking and
thus retard military operations. o v _

High explosive.—Explosive functioning with high order detonutl'on.

Ih"qh order detonation.—A complete and instantaneous detonation.

Ili:qh-pn"aawra test cartridge—~Small-arms ammunition to proof-test
small arms, e : A

Howitzer.—A cannon with & medium length barrel, gelyerally about
25 to 36 calibors long. )

Hung bomb—A bomb which: accidentally remains attached to 'tho
nirplanc after rolonse from the rack, for example, by the arming
wire. S '

Hung striker—A striker of & grenade fuzo which failed to strike
the primer, resulting in & dud. -

Hygroscopioity—The tendency of material to absorly moisture.

ldentification.~Complete -identification of ammunition consists of’
type, size, manufacturer’s symbol, lot numbpr, and grade,

Igloo.—A concrete-arch earth-covered magazine.

Igniter—A binck powder charge, usually in the form of a pad or
core, attached to scparate londing propelling chnrg.es. . '

[lluminating shell—Shell used to illaminate an objective. A timo
fuze acts to roleaso a flare which is suspended by a parachute.

Incendiary—A chemical agent whose principal offcct is to generate -
suflicient heat to cause the ignition of combustible substances with
which it is in contact, .

Inertie.—Property of matter which tends to resist accoleration,
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Initial velocity.—See Muzzle velocity.

Inatantancous fuze—=See Nowdelny fuze,

Interrupter—A device in a fuze which prevents the fuze from acting
until the projectile lenves the bore of the gun.

Irritant gas—A nonlethal gas characterized by an intensely ivritating
physiologienl netion,

Irritant smoke—"The common designation of a sternutnfor type of
irritant gas that ean be disseminnted s extremely small solid or
liquid particles in the air.

Lacrimatgr—An irvitant that enuses copions flow of tears and intense,
though temporary, eye ivritation.

Land mine—Fuzed ammunition designed to function on land and
normally concenled.

Lands.—The raised portion of the rifling of guns and cnnnon.

Lead azide—A high explosive almost as sensitive as mercury
fulminate.

Lr'/ting.p{ug.—A plug serewed in the nose of unfuzed projectiles and
confnining an eyeholt or ring on the end.

Ltzmtcd atandard —Tem onee used nind now obsolete except that, exist-
ing stocks will be used. :

Livens projector—A mortar-{ype weapon used by chemical troops.

Lm'vg delay fuze—A fuze designed to function after completo penetra-

_tion of the target.

Lot number—=See Ammunition Int. number.,

Low explosive—A relatively slow-burning explosive which does not
ordinarily detonate.

Lo'w.order detonation.—An incomplele and relntively slow detonation,
being more nearly a combustion than an explosion.

M series—Referring to a series designated by model numbers in dis-
tinction to n series designated by mark numbers.

Magazine—Any structure that is used for storing ammunition or

- explosives.

Magazine area.—Aren soparated from administration and living nrens,
fenced and guarded, for the loeation of magazines.

Malfunction—Fnilure of ammunition to function in a normal or
expected manner.,

Mark number.—A numerical designation for erdnance items preceded
by the abbrevintion Mk, See Model number.

Matriz—A composition holding balls in place in shrapnel.

Mcéhanfml time fuze—~A fuze whose time action is controlled by a
clocklike mechanism.
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Mercury fulminate.—A sensitive high explosive used as a dotonator.

Mine.—Sece Iand mine; Antitank mine.

Misfire—Iailure of & primer or propelling charge to function,

Model number—The standard numerical designation assigned to any
itom upon its adoption.

Mortar—(1) A cannon with & short barrel, generally 10 to 16 calibors
long.  (2) A portable smooth-bore, muzzle-londing, trench war-
fare wenpon. :

Mortar emmunition.—Generally, ammunition used in smooth-bore
mortars and having fins for stability in flight.

Multisection propelling charge—~A propelling charge for artillery pro-
jectiles consisting of more than one section.

Munitions.—Ammunition, explosives, and all necessary war materials.

Muzzle—The end of the barrel of a gun from which the bullet or
projectile issues. :

Muzzle flash.—An observable spurt of flame at the muzzle of a gun
when firing.

Muzzle velocity—The velocity of the projectile as it leaves the muzzle
of the gun.  Also called initial velocity. :

NH powdcr.—See FNH powder.

Nitrocellulose—A propellant produced by nitrating cotton (cellulose).

Nitroglycerin—A high explosive produced by nitrating glycerin.

Nitrostarch.—A high explosive produced by nitrating starth.

Nomenclature.~See Standard nomenclature.

Nondelay fuze—A fuzo designed to burst the projectile outside a hard
surface bofore penetration or ricochet.

Nonpersistent gas—A chemical agent whoss concentration at the point
of discharge is not sufficient after 10 minutes to require protection.

Obturation—To stop up or closa by the expansion of a part, usually in

reference to the sealing of the breech of a gun to provent the escape |

of gas to tho rear.
Ogive—Tho front, curved portion of a projectile.

Penetration—The distance to which a projectile sinks into the target
at which it is fired. :
Percussion.—The initintion of an explosive by means of a blow.

_ Persistent gas.—A chomical agent whose concentration at the point of

discharge is sufficient after 10 minutes to require protection.
Photoflash bomb.~A pyrotechnio, dropped from aircraft, producing
a flash sufliciently bright for photographic purposes.
Powder grains.—Ses Granulation.
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Powder ringe.—Increment sections of a propelling charge in the form
of rings, for mortar ammunition, '

Powder train—Black powder clement in a fuze, the time of hurning
of which controls the functioning of the fuze,

Practice ammunition —Awmumition nsed for tnegel practice,

Premature~Term applied to a projectile functioning before the de-
sired Lime,

Primer—A device which functions as an initintor.

Primer charge—A\ charge of black powder in artillery primers which
transmits the flame to the propelling charge.

Primer-detonator—An assembly of n primer, detonntor, and some-
times a delay element, used in bombs,

Primer mizture.—A small quantity of n sensitive explosive in a primer
which acts ns an initintor,

Priming composition.—See Primer mixture.

Projectile—Any missile projected hy menns of explosive force from
a weapon.

Propcllant.—The explosive which. upon ignition, propels the projee-
tile from gun or cannon.

Propelling charge—A definite quantity of explosive used ns a pro-
peliant.

Pyro powder.—See Pyrocellujose.

Pyrocellulose—Nitrocellulose, of lower niteation than gancolion, used
in smokeless powder propellnnts,

Pyrotechnies—Anmumition, consisting of chemienl mixtures, used ag
signals and illuminants,

Quantity-distance tables—Dutn for the proper and safe storage of
ammunition and explosives,

Rifting —The spiral grooving in the bore of a gun or cannon which
imparts rotation fo the projectile,

Rotating band.—A raisel copper or gilding metal band near the base
of & projectile which imparts rotation to the projectile when en-
graved by the rifling of a gan,

Round.—See Complele round,

Safe.—See Dropping safe.

Salvo—~One shot per gun, fired simultancously or fired in. a certain
~order with a specified time interval between rounds,
Sorcening agent.—See Smoke. :

Semifieed ammunition.—Ammunition loaded into the ennnon in one

operation and whose propelling charge mny be adjusted for zone
firing,
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Separate loading ammunition.—Ammunition the components of which
are loaded into cannon separately. .

Service ammunition.—Ammunition used or intendeq for use in combat.

Service markings.—Painting, stenciling, and stamnping on 'mnmumtion
to impart information necessary for intelligent handling, storage,
and use. .o , o

Set-back.~The effect of inertin on the components of n projectile on
firing.

Shell.—A hollow projectile,
inert filler, or no filler. ) -

Short delay fuze—A fuze designed to function projectiles nfter
ricochet or before complete penetration in hard ground.

It may contain explosive, chemical, or

. Shot.—A projectile which is 'solid or contains no bursting charge.

Also applied to some armor-piercing projectiles containing & re-

duced explosive charge. .
Shot shell.—See Shotgun shell. .
Shotgun shell—Small-arms ammunition containing small balls or

shot which scatter upon firing. /'

' Shrapnel—An artillery projectile containing small balls which are

expelled from the shell body when its time fuze f.un'ctions.
Signl(:;s.—l’yroteclmics projected from ground or aircraft to produce
colored lights. R L o \
Single-base powder—A propellent powder containing nitrocellulose
ns its base, nlso known as straight nitrocellulose powder. . '
Slivers—Unburned fragments-of multiperforated powd'er graing
cjected from a cannon during firing. o
Small arms.~Rifles, sutomatic rifles, pistols, and machine guns up to
caliber .60, and shotguns. ‘ :
Small-arms ammunition—Ammunition fired from smull.lrms. )
Smoke.—A chemical agent which, when released from its container,
spreads through the atmosphere in the form of liquid or solid par-
ticles producing an obscuring fog. .
Smokeless powder—Nitrocellulose propellent pom.ien.;.
Spider—1In an antitank mine, the device for .functlomng the fl.m..l
Square-base.—Portion to the rear of the rotating band of a projectile,
which is cylindrical rather than tapered. ) ot
Stacked.—Arrangement of powder grains end to end instead of a
random in a separate loading propelling charge. . i
Standard contowr fuses—Point-detonating fuzes: having standn
8 size, and weight.’ . '
Statfll;::l fw;nenclatwfc.—A specific descriptive name by wlpch each
ordnance item or assembly is designated. Used in all official refor-
ence to the item or assembly. .
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Star—A pyrotechurie signal which burns ns n single light,

Sternutator.—A chemical agent which, when breathed in extremely
low concentrations, causes coughing, sneezing, or hendnche, followed
by nausen, aud temporary physical debility.

Strip powder.—~Smokeless powder manufactured in the form of strips.

Subcaliber ammanition.—~Ammunition used with subealiber mounts
and tubes, that is, weapons of small ealiber used to simulnte the
firing of the larger enliber weapon,

Superquick fuge.—A fuze designed to funcltion immedintely upon
impact.

Supersensitive fuze—A fuze designed to function on impact with
very light target, such as an aicplane wing.

Surveillance.—All steps necessary for the maintenance of ammuni-
tion stores in usable condition. It includes inspection, testing, and
maintenance. :

Target practice ammunition.—See Practice ammmmition.

Tetryl.—A sensitive explosive which is standard for use in boosters
and bursters.

Thermit—A mixturo producing molten iron upon ignition; used as
an incendinry agent,

T'ime fuze.—A fuze designed to function a predetermined time interval
after firing.

Tozic.—A substance which, acting throngh its chemical properties

and by its ordinary netion, produces a harmful plysiological ve-

action when applied to the by externally, when breathed, or when
taken in small doses infernally. All war gnses ave toxie,

Tracer—A burning composition placed in shell and bullets which
shows the path of the projectile.

T'rafectory.—The curve in space traced by a projectile in flight.

Trench mortar—A smooth-bore portable mortar,

T'rimonite—A high explosive used a3 a substitute for 'I'NT as o
bursting charge.

T'rinitrotoluene (I'N7')—A high explosive which is the standard
bursting charge for ammunition,

Triton block.—Block of 'INT used for demolition purposes,

Unequal section charge.—A propelling charge divided into a number
of unequal sections, as three 14 sections and two 14 sections,

Unequal velated section charge.—See Unequal section charge.

Unfized shell —Shell for fixed nmmumition which ave londed but not
yet assembled to cartridgn cnse. Stored as separate londing shell.
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Unit of fire—An arbitrary unit of mensure for ammunition supply
representing a specified number of rounds per weapon.

Using arms.—The branches of the Army which habitually use or
expond the particulnr ammunition under discussion.

Very pistol—A typoe of pistol for firing light signnls.
Vesicant.—A chemical agent which produces inflammation, burne,
and the destruction of tissue,

Weapon—An instrument of combat; anything usod physically
agninst an enemy such as a gun, sword, shicld, grenade, ete.
Web.—Minimum thickness between two adjncent perforations, or

between perforation and edge, of & powder grain.
Weight gone—A grouping of s number of shell of the same weight
and same lot number for accuracy in firing. .

Zone of fire—An arca of a certain rango determined by considering
weight of projectile and quantity of propelling charge.
Zone, weight.—See Weight zone,
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AA
M

AP
AR
AT
Auto

BDF
BT
Ci1
cal.

ceml.
che.
C.IL

CN

e/r (C. R))
C.R.C.
C.8.C.
Cws
Demo.
diam.
DM

1)) i

drg. (dwg)
Exp. (Ex.)
FM

FNII
Frag.
FSMWO
Gn

GH

gr.

B

HEI

areenmix 11
ABBREVIATIONS

Antinireraft

Amntol

Ammunition

Armor-picreing; amber star parachute
Army Regulations

Antitank

Automatic

Baso detonating
Bare-detonnting fuze
Bombing tablo

Firat chango

Chliber

Phosgeno

Chemiceal

Chargo

Center of impnet; east iron
Chlorino

Chloracctophenono (Tear gns)

- Completo Round

Complete Round Chart
Chrtridgo storngo enso
“hemical Warfare Scrvico

" Demolition

Diameter

Adamsite, sneeze gas
Deck-piercing
Drawing

Explosivoe

Ficld Manual; titanium tetrachloride, smoke

Flashlcss, nonhygroscopic
Fragmentation

Field 8crvico Maodification Work Ordor
Gun

Qun or howitzer

Qrain

High explosive

High explosive incondiary
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How
Hs
ICC
IMR
in.

Ib.
LD
LE

LP

M

M1
Mk.
mech,
mm
Mod.
MV
NC
ND
NG
NH
ohs.
OFSB
OFSC
00 (0.0)
orsi
OSM

OTCM (OCM)

0z.
rD

DF
vdr.
peore.
proj.
Prs
rd. (rds.)
8

8D
sSDT

SNL
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Howitzer

Mustard gas

Intorstate Commerco Oommimon
Improved military rifle

Inch

Pound

Long dolay

Low explosive

Livens projector

Modol; manufacture to he continued; mortu'
Lewmto

Mark

Mechanical

Millimeter

Modification

Mothyl violet; musgzle velocity
Nitrocellulose

Nondelay

Nitroglycerin

Nonhygroscopio

Obsolete

Ordnance Field Service Bulletin
Ordnancq Field 8crvice Circular
Ordnance Offico

‘Ordnance Publications for Supply Index

Ordiinnce Safoty Manual

Ordnance Technical Committee Minutes

Ounce '

Point-detonating

Point-detonating fuze

Powder; pounder (15-pdr.)

Porcussion

Projectile

Chlorpierin

Round(s)

In SNL's, in stock for issue and manufacture dis-
continued; on shell, smoke producer together
with HE ﬁllor

Short dolay

Shell destroying tracer

Second -

Standard Nomenclature List

Smokeless powder
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5Q

'l‘
T/A
TIBA
TH
'™
TNT
TP
™

wD
w/o

wr
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Superquick

Tentative model designation

Tablo of allowances

Table of Basic Allowances

Thermit

Technical Manual; Training Manual
Trinitrotoluene

Target practice; tank picrcing
T'echnical Regulations; Training Regulations
With

War Deportment

Without

White phosplhoris; white atar parachnte
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LIST OF REFERENCES

1. Btandard Nomenolature Lists.—a. Ammuni-
tion for small arma,
Ammunition, rovolver and automatic pistol........... SNL T-2
Ammunition, rifle and automaticgun.._ ... ...oo...... SNL T-1
Ammunition, small arms, obsolote, and nonstandard... SNL T-6
Miscollancous  service ocomponents of emall-arms
ammunition and instruction material for field sorv-
lee account . Joue. ... cammammstedmmmeesaennanm——- SNL T4
Shells,shotgun. . ... oo ececccanaaaaa- SNL T-3
b. Bombs, grenades, and pyrolechnics.
Ammunition instruction material for grenades, pyro-

technics, and aircraft bombs. ... ool SNL 8-6 .
Bombs, aircraft, all typed. .o ce e eeaeaaaas SNL 8-1
Grenades, hand andrifle. ..o oo SNL 8-3
Gronades, pyrotechnics, and aireraft bombs._........... SNL S-6
Pyrotechnics, militaty, all types_ .. ... oo . SNL 84

¢. Cleaning, presorving, and lubricating materials.. .. SNL K-1

d. Firing tables and trajoctorycharts. ... _......_. SNL F-09

e. Harbor defense, heavy field, and railway artillery.
Ammunition, fixed, including subealiber ammunition_. SNL P4

Ammunition instruction material . . .. .. ... .. SNL P-7
Ammunition, obsoloto, and nonstandard... .. .. _.._... SNL P-9
Charges, propolling, soparate loading.. . _._...._...... SNL P-3
Fuzos, primors, blank anununition, and miscollancous
IOMB . e ceeiccanmeceeeme———————— SNL P-6
Projoctiles, separatoloading... ... .. ..o SNL P-1
J. Pack, light, and medium fleld artillery.
Ammunition, blank_ . _ . oo . SNL R-8
Ammunition, fixed, all types_.ov oo SNL R-1
Ammunition, instruction material. ... . .o oo SNL R-6
Ammunition, obsolete, and nonstandard.....________ SNL R-8
Ammunition, trench mortar, including fuzes, propolling .
chargos, and other components._ . ... _-coo.oo. SNL R4

Ground mines and fuzes, demolition matériel for uso
in policing targot ranges, and ammunition for simu-

lated artillory and grenade fire. ..SNLR-7
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Projcctiles and propelling charges, separate loading,

Al bypes_ e SNIL R-2
Servieo fuzes and primers. . SN1, R-3
Curient Standard Nomenelnture Lista are ag tabulated

hero.  An up-lto-dato list of SNL's is maintained ns

the “Ordnanco Publications for Supply Index"._....

2. Explanatory publications.—a«. Ammunition, all
types.

Ammunition, general . o oo OFSH 3-1
Ammunition—reimbursement prices eieeemmneene OFSB 3-7
Ammunition nomenclature and slnppmg names. . ... OFSB 3-12

orst

Ammunition condition report_ ... ... . 0.0.7235
Explosivea and demolitions_ ... . ... M 5-25
Military explosivos_ ____________________________________________ TM 9-2800
Qunlifications in arms snd ammunition training allow-

T PSS AR 776-10
Rango regulationa for fiving ammunition in time of

PORCO. e e ememmane canean . AR 750-10
Unsafo asnmumition. ... ... e eemmeesmesesmemeeecaseennnan OFSB 3-11

b. Ammunition, special types,
Field artillery and field mortar ammmition. ... OFSB 3-3
60-mmmortar M2___ ... .. SUNUUNURS FM 23-85

8t-mmmortar MV_____........... .
Mortar ammmumition____.. . .
Secaconst, railway, antinivernft and lu-l«l mullvry anunu-

....................... M 23-00
... TM 9-19035

mithon. oo veevemm—areaia———nanan OrsB 3-2
Small-arms mnmunition. . e e e .. 'TM 9-1990
Small-arms ammumition_ . ... OFSB 3-6

¢. Bombs, grenades, and pyrotechnics.

Aircraft bombs and bomb components_ ... orsnB 3-7
Bombs for aiveraft_ ... ... _. OO T™™ 9-1980
Arendes. .o e TM 0-1985
Grenades..........ooooeeeeeneeinenee.. e emememavaeeamamananne OFSB 3-10
Hand grenades. . ..................... frenieravemeeeeeeaeanaan FM 23-30
Military pyrotechmies .. ... eeenremneana TM 9-881
d. Cleaning, prescrving, Inhm nlmg nml W (-lclmg mn-

terinda. o oo e cieeeees TM 9-850

e. Misccllancous.

Dofenso agninst chemieal ntdnck.. ... .. M 21-40
Inspection of propelling charges and bulk powder__.. OFSB 3-13
List of publications for tenining- ..o FM 21-6

Magazino placard - _ oo ciaaneeeas 0. O, 6991
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Military chemistry and chemioal agonts_ ... T™ 3-216
Militnry sanitation and first aid. ' FM 21-10
Ordnance Field Manual FM 9-5

Ordnnneo safety manual.._. 0. 0. 7224

1. Prescribed regulations,
Adminiatration; posts, cnmps, and stations. . _______..__ AR 210-10
Firo protection nnd fire fighting AR 30-1580
Honors to persons AR 600-30
List of curront pnmphlnts and changes; distribution._. AR 1-10
Lost, destroyed, damaged, or unsorviceablo property... AR 356-6040

()rdnnnco ficld servico in time of poace AR 45-30
Snlutes and coremonics. .. AR 600-25
Supplics, stornge, nnd issue_ AR 700-10

‘Transportation by commercial moans; gcncml .......... AR 30-906
T'ranaportation of supplics.. - «- AR 30-955
Transportation by water of oxploslves, inflammables,

and chemical warfare matorials. ... ____ AR 30-1270
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Chlorine gen_ ... ... ......... o a8 20 Equal scction propelling charges...... ... emesmcsasarocecvonan 83
Chlorplerin. ... .. L , R 20 Examination: , .

Clarsifieation of mmmm“lqm 8 4 Ammunition for defocts. . ... sessanccnccsaannnuen ce-ee 140
Clunters, bomb_.___.____ .. .. o o 02 7 Artiflery ammunttion. o o ooooivcccoiiieioicniiiiann. 149 -
Colora— - Bmall-arms ammunition. ... .. wnecmmcecsssnmmans vaces 148 ¢

(’f "'ark'"” ________________________________________ '37 "2 Exp‘m"o D (8“ Ammm'um p‘m“‘)

Of other than small-arms ammunition_ ... ... . 8 [ Exploslvo train:

Of small-arms ammunitfon.. ... ... . .. L 8 § Bursting charge. .. occonnnencnnnn-- aesmcescerencceaen 25
Combination pereunsion-clectric primer___ ... . . ... 83 56 Propelling charge. ... oo coccecmmmonnancmmoannocoaeen 14
Combined ®torage. - _........... .. .. ... ... e N7 121 Explosives: -

Complete round. s ..o 70 19 DeatroyIng. oo cnncenena e 168, 160
Components, small, destroying. . ............. ... ... 167 176 - Qeneral. .o oeoeoncciniaacaeanees Cecmememeceacoaan 13
Contatners, packing, markingon. __...._...._... . _...._ 137 142 High. oo ocemnomnnncceceeeee Sememoo-iescomoooee 13,24-34
Craten, PRCKINE . - - oo s oo e s 134 140 Inspectlon_ . .o 124
L0 L 1 Y 31 18 | L e L LL CE LS PR L PR EL TP 13-23
. Maximum quantity in megasine. ..o .o oooL....... 116
Data card and AR . oo e e e 7,130 4 144 Btorage...... - . cooicinnene preenmmcememennanane 116-118
Date of Inspeetdon . .o e 121 134 Extracting artiflory ammunition. ...ccceeaeeenen-. cermamane 149
Decontamination . . e L a9 24 Exudation of ammunition. caccnecacacacacenaacccancena-e 26, 128
:;gec“vo ammunition, mport of and Imlpt-cﬂmn o 131 139 - Eyebolt H